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STATE PROJECT

SHEET
NUMBER

9’_9"
A 7-4 41,31 7 o NOTE:
R 146" dia. holes for &
NN W 16 N 1. Use the Type A, blocked-out, system or the Type B,
"'i lag screws (typ.) s J non-blocked-out, system as specified in the plans.
= o © o (e} \o o o [e] 4 .
m§ o o R R R /: o 2. Use weathering steel for all structural steel and
) - : / — — (r_\ End of 1 1/116,, dia. hole centered fastener hardware as specified.
X Steel plate 7" thickness %" dia. holes (typ.) timber rail in 74" thick washer 3. Place a terminal section (See Standards 617-61 and
14%" 8 spaces at 11" 14%" 13" 617-62) on both approach and trailing ends of
(typ.) barrier installations.
STEEL RAIL PLATE WASHER
3" x 8%" carriage bolt
W/heX nut &washer . n n "
e (typ) ';/2 8'74 (l’yp.) 3 6"X10"X9"11;/2"
7" dia. hole (typ.) (typ. / rough sawn timber rail 2-6"
2 n
= = = = N 3" 3" 9" 9" 3" 3"
N o ] 127
~ Voo o o —
IR Vo . S D S b C
U]JI 1 1 ‘: 1 1 T h _ »A‘~>A’~>A’~>A
Stee/rai// gg H gg UQ\ @ ? \ @ @ iﬁ ;A" fAA,AA;;
L %"dm.€4"bgsa€w s Y N
A | — - n " = . toe Q <+
Steel splice plate %riigvzlér@raif;?g;g 2" deep i\“T 34" x 2%" bolt slot L .Q B
ff;;agzatﬁgrzgg;agzletrw/hex / 4" x 9" x 12" block, 7" x 1%" bolt slots (typ.) Steel plate 33" thickness . b T > T K :
15" wy/block-out (Type A) Type A only (See Note 1) STEEL SPLICE PLATE i o ; . »A
11" w/no block-out (Type B) / ¥
5" dia. x 1" depth recess \‘E::&Jﬂ::m 10"x 12" x 7'-0" S
‘ ‘ ‘ rough sawn timber post
6 . 6 Rk 5
N
PLAN See roadway typical section 6" 4" 10" 2'-0" min. }g
for offset distance NS
R\ ~i
10 N Ground line
i N )
() C) (} <> My 1 % R [[[A7AR
Y Wrap post w/ %" e e e
O O H of styrofoam where it el Tt
/ %3 contacts the concrete anchor —_ | L g
Nib'ib"fbir'g
I N8
Steel rail " " " ;““A; “Ab *‘A;
Steel splice plate ?N glo)c{k? T);ﬁlezA only :'Q N S
\ (See Note 1) oA
Plate washer
10" x 12" x 7'-0" 24" dia. round anchor is an acceptable alternative.
X 15X /7~ Reduced size acceptable in solid rock.
rough sawn timber
post at 100" centers CONCRETE ANCHOR FOR
; ; SHORT GUARDRAIL POST
1:10 Hinge point Subgrade shoulder
o or of foreslope widening required
flatter slope —» g req
for approach and
departure sections U.S. DEPARTMENT OF TRANSPORTATION
| | FEDERAL HIGHWAY ADMINISTRATION
! ! Edge of pavement or — FEDERAL LANDS HIGHWAY
ground line at face of rail U.S. CUSTOMARY STANDARD
! ! Aggregate base or as ; ; Variable slope but not
| ; Showr on typical Section sheet | | steeper than fill slope STEEL-BACKED TIMBER GUARDRAIL
e ‘ S : Y

ELEVATION

POST CONNECTION

TYPICAL GUARDRAIL CROSS SECTION

TYPEA & TYPEB

NO SCALE

STANDARD APPROVED FOR USE 3/1990

REVISED: 4/1994 6/2005

STANDARD

617-60
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2930
190 75100 2200 10075 190 120 NOTE:
18 dia. holes for ]
1 1. Use the Type A, blocked-out, system or the Type B,
"’i lag screws (typ.) e J non-blocked-out, system as specified in the plans.
() o O o o \\o o © (o] A .
@ o o o R R R /: o 2. ’(elset'_ weatll77ert11ng steel for a/_ir st;uctural steel and
R T : — . — S—-\ Endof 18 dia. hole centered astener hardware as specified.
™ Steel plate 10 thickness 22 dia. holes (typ.) timber rail in 6 thick washer 3. Place a terminal section (See Standards M617-61 and
365 8 spaces at 275 mm 365 30 M617-62) on both approach and trailing ends of
(typ.) barrier installations.
STEEL RAIL PLATE WASHER ) ) .
4. Furnish hardware in the metric sizes shown.
Equivalent imperial sizes may be used when metric
M20 x 215 carriage bolt sizes are not available,
w/hex nut & washer (typ. i i i i illi
. (typ.) 10 220 (typ.) 75 150 x 250 x 2990 5. Dimensions without units are millimeters.
22 dia. hole (typ.) (i typﬁ / rough sawn timber rail 750
600
S —— S—— 75 75 225 225 75 75
R IR d 300
IR IR R & & S O | R
ml - 1 — - - T % R A X . A; . A A . Py
A ] LA 6 o oo | & e
s M16 x 100 lag screw “’? » s S
. - pre-drill 9 mm holes 90 deep T , S
Steel splice plate in timber rail (typ.) ) 20 x 60 bolt slot . oL N|©
M16 carriage bolt w/he. g i A
e o hex / | 100 x 225 x 300 block, 22 x 32 bolt slots (typ.) Steel plate 10 thickness SO
380 w/block-out (Type A) ¥ Type A only (See Note 1) STEEL SPLICE PLATE AN
280 w/no block-out (Type B) / L
125 dia. x 25 depth recess i 250 x 300 x 2100 T
: : rough sawn timber post
150 | 150 19
> |- o
PLAN See roadway typical section 150 100 250 600 (min.) \'B
for offset distance
il Ground line
o 1
%
y NI T [ [[AVAR
O OO © of IININARIE
g Wrap post w/13 mm S A A
O O 53 of styrofoam where it T AT Tl Ty
s contacts the concrete anchor —. | "4 . | 2
.. ‘A . N o . A Q9
N S Tl Ty 8 g
P T
Steel rail oLk e
i 100 x 225 x 300 e Tt
Steel splice plate § block, Type A only § B R B
\ (See Note 1) X ;‘”b’ ;Ab }A v
Plate washer
600 dia. round anchor is an acceptable alternative.
ffgg’; ggg/ r)r( 5 ,57 %oer / Reduced size acceptable in solid rock.
post at 3 m centers CONCRETE ANCHOR FOR
Hi int SHORT GUARDRAIL POST
. ingé poin Subgrade shoulder
1:10 or of foreslope PRy :
flatter slope — w widening required
for approach and
| | departure sections
| | U.S. DEPARTMENT OF TRANSPORTATION
! ! Edge of pavement or FEDERAL HIGHWAY ADMINISTRATION
! ! ground line at face of rail FEDERAL LANDS HIGHWAY
1 i Aggregate base or as ; ‘ Variable slope but not METRIC STANDARD
| 3 shown on typical section sheet : 1 steeper than il slope STEEL-BACKED TIMBER GUARDRAIL
] \ Y

ELEVATION

POST CONNECTION

TYPICAL GUARDRAIL CROSS SECTION

STATE PROJECT

SHEET
NUMBER

NO SCALE

TYPEA & TYPEB

STANDARD APPROVED FOR USE 3/1996
REVISED: 5/1997 6/2005

STANDARD

M617-60




16-Jun-2005 03:57 PM

F:\StanDraw\st61761.dgn [US Customary]

AD o

Begin Terminal

flare (See Note 2) /

ength (mi"-)
te 2)

58" dia. carriage bolt with

hex nut and plate washer

Block, Type A only
(See Note 4)

Flare rate= a:b
(See table)

' 1:10 or flatter

'

See Note 1

\

See Note 2

See roadway
typical section
for offset distance

PLAN
Standard post section
Steel-backed timber guardrail Pay limits for -
(See Note 3) Type FAT-30 terminal section

27"

Steel splice plate

Ground line 7

10°-0" (typ.) J

ELEVATION

Concrete anchor for
Type FAT-30 terminal section

APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT)

Ground line \‘ A <_I

13,4" dia. holes (typ.) — |

2:_3"

o

DETAIL A

/ Ground line

6" 12" =V- Q
o I
= a e
N [S ) [S A‘ S A -
2-3"
SECTION A-A
CONCRETE ANCHOR

34" x 1'-9" bolt with
hex nut and washer (typ.)

1," thick steel bearing plates

9 "

STATE PROJECT

SHEET
NUMBER

NOTE:

. Extend the fill widening a minimum of 5 feet behind the
guardrail, unless otherwise directed by the CO.

. The guardrail flare shown in the plan view is the
minimum length and rate required. As directed by the
CO, flare the guardrail so that the terminal section is
outside the clear zone. If the terminal section cannot be
located outside the clear zone, it should be flared as far
as practical from the road at the maximum rate indicated
on the Guardrail Flare Rates table.

See Standard 617-60, Steel-Backed Timber Guardrail,
Type SBTA and SBTB, for timber, structural steel, and
hardware details.

. On the Type A, blocked-out guardrail, include the blocks
in terminal section, except on the concrete anchor. For
the Type B, non-blocked-out guardrail, no blocks are
included.

GUARDRAIL FLARE RATE TABLE

6"

o O
o o

136" dia. hole (typ.)

3 ”

STEEL BEARING PLATE

Design Speed | Shy line offset Flare rate Flare rate
(mph) (ft) inside shy line (a:b) | outside shy line (a:b)
60 8.0 26:1 14:1
50 6.5 21:1 11:1
40 5.0 16:1 8:1
30 and less 3.5 13:1 7:1
g
-
™
3" U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TERMINAL SECTION
TYPE SBT FAT-30
NO SCALE STANDARD APPROVED FOR USE 1/1990 STANDARD
REVISED: 4/1994 6/2005 617_61
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NOTE:

SHEET

STATE NUMBER|

PROJECT

o~ . Extend the fill widening a minimum of 1.5 m behind the
E 8 guardrail, unless otherwise directed by the CO.
Q
E S E 2. The guardrail flare shown in the plan view is the
- & ﬁ o} minimum length and rate required. As directed by the
- — - M16 carriage bolt with v - 0 CO, flare the guardrail so that the terminal section is
S hex nut and plate washer N ' outside the clear zone. If the terminal section cannot be
******** © S e located outside the clear zone, it should be fiared as far
S - A as practical from the road at the maximum rate indicated
Shy line Block, Type A only --- Vb on the Guardrail Flare Rates table.
x (See Note 4) Sl
e T T o 1 O e e I - E 2 3. See Standard M617-60, Steel-Backed Timber Guardrail,
" Flare rate= a:b e g Type SBTA and_ SBTB, for timber, structural steel, and
an r £b (See table) © @ hardware details.
Begin Terminal See roadway 4. 0On the Type A, blocked-out guardrail, include the blocks
flare (See Note 2) P H in terminal section, except on the concrete anchor. For
typical section A h blocked drail block:
for offset distance 5n§lu7zl/g§ B, non-blocked-out guardrail, no blocks are
\ 5. Furnish hardware in the metric sizes shown. Equivalent
Edge of pavement PLAN US Customary sizes may be used when metric sizes are
Standard post section not available.
B Steel-backed timber guardrail Pay limits for -
- (See Note 3) Type FAT-9 terminal section " 6. Dimensions without units are millimeters.
”””””””””””””””” 821 Steel splice plate
S L 1 35 _
%
Ground line 7
| Concrete anchor for
b b 1 Type FAT-9 terminal section
| 3m (typ.) | GUARDRAIL FLARE RATE TABLE
B ; ELEVATION Design Speed | Shy line offset Flare rate Flare rate
(km/h) (m) inside shy line (a:b) | outside shy line (a:b)
APPROACH & DEPARTURE FLARE WITH FLARED ANCHOR TERMINAL (FAT) 100 2.5 26:1 14:1
80 2.0 21:1 11:1
G oy A gl 60 1.5 16:1 8:1
round line \‘ | T 50 or less 1.0 13:1 7:1
Q8 p
150 300 S| C / Ground line
™~
@
M/ ;
)
7]
a Q9 ,
K NS el ?& M20 x 525 bolt with
> o hex nut and washer (typ.) o $ Q o
22 dia. holes (typ.) — | 2 B x 2 X
(vp.) N et 12 thick steel bearing plates ™ ﬁ Q
bbb
N . N . N N 22 dia. hole (typ.) 75 | 75
- e - U.S. DEPARTMENT OF TRANSPORTATION
LA R a FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
675 675 STEEL BEARING PLATE METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
A TERMINAL SECTION
DETAIL A SECTION A-A TYPE SBT FAT-9
C ON CRE TE AN CH OR NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 6/2005

M617-61
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T~ Top of CUt ____.ooo-oooeo
~ PP BRI
~ P AR
~ PP AT _
~ ~ T T
- 1
< .
AN
A\ 2.
S\
Z\
N :
AN T -\
AN !I_ B 3.
, . \ ™
Hinge line of foreslope \ N e —|b Flare rate = a:b
D N Block, Type A only ™ / (See table) ’ 4.
10'-0" (typ.) I U (See Note 2) o a
Shylinex ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[ [

i 1 t Flare rate = a:b

(See table)

Shoulder

\ Edge of pavement

See roadway typical sections Begin flare
for offset distances (See Note 3)
PLAN
Top of cut
Standard post section

Steel-backed timber guardrail Pay limits for Type SBT-BAT Terminal Section -

(See Note 1)

Edge of pavement

. See Standard 617-60, SBTA and SBTB for

STATE PROJECT

NUMBER

NOTE:

timber, structural steel, and hardware details.

On the Type A, blocked-out guardrail, include
the blocks in the terminal section, except on the
concrete anchor. For the Type B, non-blocked-
out guardrail, no blocks are included.

Begin the cut flares at the nearest post to a
transition point between fill and cut as directed
by the CO.

Extend the flare into the cut until a minimum
1-foot cover is obtained over the guardrail end.

Concrete anchor

See Detail A

ELEVATION
GUARDRAIL FLARE RATE TABLE
APPROACH & DEPARTURE FLARE WITH BACK SLOPE ANCHOR TERMINAL (BAT) - -
Design Speed | Shy line offset Flare rate Flare rate
(mph) ) inside shy line (a:b) | outside shy line (a:b)
A <—| Ground line 60 8.0 26:1 14:1
50 6.5 21:1 11:1
2'-0" s 40 5.0 16:1 8:1
;\,’Q 30 and less 3.5 13:1 7:1
o A fn g\ 3," x 1'-9" bolt with
”””””””” / ! ~ o hex nut and washer (typ.) 9" <
78" dia. holes (typ.) — © _ s ol 1," thick steel bearing plates
N R Y R ’b A b b R B Y . $ $ .
2 Ca C 8 o8 0 0t
b SN ﬁ $ U.S. DEPARTMENT OF TRANSPORTATION
- T - FEDERAL HIGHWAY ADMINISTRATION
B .2 .2 .2 FEDERAL LANDS HIGHWAY
Jrgm g 716" dia. hole (typ.) 37| 37 U.S. CUSTOMARY STANDARD
. - STEEL-BACKED TIMBER GUARDRAIL
A <J STEEL BEARING PLATE TERMINAL SECTION
DETAIL A SECTION A-A TYPE SBT-BAT
CONCRETE ANCHOR B 617.62
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Block, Type A only

Hinge line of foreslope \
N\
3m (typ.) \ ~ (See Note 2)

a

p Flare rate = a:b

(See table)

NN “/
Shy line <
e ) DU I - n . e . i
/ _ .,

|
N M m i 3
1 1 I Flare rate = a:b SE 3
5 (See table) ~|= §

See roadway typical sections Begin flare \ Edge of pavement

for offset distances (See Note 3)
PLAN
Top of cut
Standard post section

Steel-backed timber guardrail Pay limits for Type SBT-BAT Terminal Section

(See Note 1)

n S I s Fl I F s I E
%I N | [ ] [] [] [ ]

STATE PROJECT

SHEET
NUMBER

NOTE:

. See Standard M617-60, SBTA and SBTB for

timber, structural steel, and hardware details.

On the Type A, blocked-out guardrail, include
the blocks in the terminal section, except on the
concrete anchor. For the Type B, non-blocked-
out guardrail, no blocks are included.

Begin the cut flares at the nearest post to a

transition point between fill and cut as directed

by the CO.

Extend the flare into the cut until a minimum
300 mm cover is obtained over the guardrail

end.

Furnish hardware in the metric sizes shown.
Equivalent US Customary sizes may be used
when metric sizes are not available.

Dimensions without units are millimeters.

Concrete anchor

See Detail A

ELEVATION Edge of pavement
GUARDRAIL FLARE RATE TABLE
APPROACH & DEPARTURE FLARE WITH BACK SLOPE ANCHOR TERMINAL (BAT) - -
Design Speed | Shy line offset Flare rate Flare rate
(km/h) (m) inside shy line (a:b) | outside shy line (a:b)
A <—| Ground line 100 2.5 26:1 14:1
80 2.0 21:1 11:1
600 3% o 300 60 1.5 16:1 8:1
r—’ ﬂ 2 50 or less 1.0 13:1 7:1
o } 10 : ?& M20 x 525 bolt with
”””””””” / o . hex nut and washer (typ.) 225
N g
22 dia. holes (typ.) — 3 . 12 thick steel bearing plates
0 — .
o & &
A A A N n %
R s, s, ~
S bbbt ﬁ $ U.S. DEPARTMENT OF TRANSPORTATION
s N N FEDERAL HIGHWAY ADMINISTRATION
. FEDERAL LANDS HIGHWAY
675 675 22 dia. hole (typ.) 77 METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
A <J STEEL BEARING PLATE TERMINAL SECTION
DETAIL A SECTION A-A TYPE SBT-BAT
CONCRE TE ANCHOR NO SCALE STANDARD APPROVED FOR USE 3/1996

REVISED: 6/2005

STANDARD

M617-62
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116" dia. holes for

Rough sawn timber rail

¥4" thick

lag screws (typ.)
4'_9"
N 7;/2 " 3" 5" i 2n 5" 3" 7;/2 " R 4_?/4 n
;r\ui l Bent splice plate
™ )
o O o o o O [} End of timber rail 12, gia. hole
H 16 f
ME o o o o © *»/ centered in washer
(See Bend and .
s ( End G Steel rail
?:‘.VT 15%" 3 equal spaces = 2'-2" \ 15%" ) %" ut Table) PLATE WASHER
DETAIL A DETAIL
7" dia. holes .
STEEL RAIL 5 (tvp-)
6"X378"X 41_9"
9" 12" 9"
_;/2" 566 DetaI/A & %

34" x 8%" carriage bolt
w/hex nut & washer (typ.)

6" x 38" x 4'-9" steel rail
6" x 35" x 2'-6" bent splice plate

98" carriage bolt w/hex
nut and plate washer

(See Bolt Length Table) 6" 6"

|—>A

78" dia. hole (typ.)

A (in degrees)

A/2 (in degrees)

PLAN
6"x 10" x (2d + 4'-11")
rough sawn timber rail
2’_6"
. 3" 3" 3" 12" 3" 3" 3"
'gyi
~
)
78" x 4" lag screw ™
| Pre-drill 3" holes 3%" - @ @ I 7$7$7 1= }{7
o deep in timber rail (typ.) =
()
/ 4" x 9" x 12" block % % @ @
o \ Type A (See Note 1) ;,\VT Iy 21y
10" x 12" x 70" N 74" x 2%4" bolt slot
\ rough sawn timber post 74" x 134" blot slot (typ.) ELEVATION
- Plate washer
BENT SPLICE PLATE
PLAN 6"X378"X 21_6"
6"x 10" x (2d + 4'-11") 6 4 10
rough sawn timber rail A s
|- ~

-

O
7 O

Y
Y

_;/2 "
4"

I~ 5" dia. x 1" depth recess

,,,,,,,,,,,,,,, A

S °ol 7 .
/ =N_ —

OT ,,,,,,,,,,,,,,, © O A E_ST

Type A (See Note 1) /

N 12d nail

98" dia. carriage bolt
w/hex nut and plate washer
(See Bolt Length Table)

10" x 12" x 7'-0"
rough sawn timber post

LIRAN /RN /AN /RN TN VRN RN/ RN AN/ AN/, A\j
2'-0" min.

7\ [/ n n
Bent splice plate N 4" x 9" x 12" block,
6"x %" x 2"-6" Steel rail 6" x %" x 4'-9"
T 10 x 12" x 70"
rough sawn timber post
at 5'-0" centers .
-— Maximum slope 1:10 —
L1RN AN RN/ ANY AN/ /AN
|—> A
ELEVATION
POST CONNECTION

N

SECTION A-A

Top of slope

NO SCALE

SHEET

PROJECT NUMBER

STATE

NOTE:

Use the Type A, blocked-out, system or the
Type B, non-blocked-out, system as specified.

Use the weathering steel for all structural steel
and fastener hardware.

Furnish shop bent splice plates. Use the
minimum bend angle shown in the table below.

See Sheet 2 of 2 for Plan View Layout.

BEND AND
END CUT TABLE
Radius R 4A/2 d
ft degrees in
20 7.18 A
25 5.74 %
30 4.78 2
35 4.10 6
40 3.58 %
45 3.18 2z
50 2.87 %6
55 2.61 %
60 2.39 2
65 2.20 %
70 2.05 %
over 70 flat o

BOLT LENGTH TABLE

Type A Type B
(Block-out) (No Block-out)
1 5" 1 1 n

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
AROUND CIRCULAR CURVES

70 FOOT RADIUS AND BELOW
Sheet 1 of 2

STANDARD APPROVED FOR USE 6/2005
REVISED:

STANDARD

617-63




SHEET

16-Jun-2005 04:29 PM

F:\StanDraw\st61763.dgn [US Customary]

See Standard 617-60 for
post & rail connection

See Sheet 1 of 2 for
Post Connection Plan

PLAN VIEW LAYOUT

STATE PROJECT NUMBER

NOTE:

1. A is the central angle which subtends a 5'-0" chord.

2. R is measured from the center of the circle to the back
surface of the rough sawn timber rail.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
AROUND CIRCULAR CURVES

70 FOOT RADIUS AND BELOW
Sheet 2 of 2

NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD

REVISED: 6 1 7_63
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SHEET

STATE PROJECT NUMBER

18 dia. holes for Rough sawn timber rail

lag screws (typ.)
1440
190 75 125 660 125 75 190 120 NOTE:
l?ui Bent splice plate 1. Use the Type A, blocked-out, system or the
';.‘;i ) Type B, non-blocked-out, system as specified.
-0 o o o o o ) End of timber rail 18 dia. hole 2. Use the weathering steel for all structural steel
%: o o o o o / % centered in washer 6 thick and fastener hardware.
" T ; g ize CBend and Steel rail 3. Furnish shop bent splice plates. Use the
t jnil i A
™ 390 3 equal spaces = 660 \ 390 ) 25 ut Table) PLATE WASHER minimum bend angle shown in the table below.
DETAIL A DETAIL 4. See Sheet 2 of 2 for Plan View Layout.
22 dia. holes (typ.)
STEEL RAIL 5. Furnish hardware in the metric sizes shown.
150 x 10 x 1440 Equivalent US Customary sizes may be used
225 300 225 when metric sizes are not available.
¥ 6. Dimensions without units are millimeters.
See Detail A T n n %
M20 x 215 carriage bolt A (in degrees) 22 dia. hole (typ.) A/2 (in degrees)
w/hex nut & washer (typ.) PLAN
150 x 250 x (2d + 1490)
rough sawn timber rail
750
Q 75 75 75 300 75 75 75
3 E’»l
‘ BEND AND
(o) M16 x 100 lag screw — & & &b &b N END CUT TABLE
150 x 10 x 1440 steel rail | P Pre-drill 10 mm holes = 8 — == —- — 1 Radius R | 4/2 d
5 90 mm deep in timber rail (typ.) | % ? @ @ 1,1\1“ meters | degrees | mm
150 x 10 x 750 bent splice plate i 100 x 225 x 300 block 5 8.63 23
- \TypeA (See Note 1) mT 20 x 55 bolt slot 6 7.18 19
M16 carriage bolt w/hex / ‘ U\; ‘ 250 ),; 300 x t21 %0 . X on sio 8 5.38 14
nut and plate washer \ rough sawn timber pos 22 x 35 bolt slot (typ.) ELEVATION :
(See Bolt Length Table) 150 — 150 Plate washer BENT SPLICE PLATE ; g ; ;g 1 91
14 3.07 8
PLAN
150 x 10 x 750 16 2.69 >
18 2.39 6
20 2.15 6
150 100 250 5
0
Q

Y
A

o @ ool » ¢

150 x 250 x (2d + 1490) 22 1.95
|—> A / rough sawn timber rail 19 over 22 flat
-
;N

12 ||
100

N
00

BOLT LENGTH TABLE

S 125 dia. x 25 depth recess

Type A Type B
i \ 12d nail (Block-out) (No Block-out)
, 100 x 225 x 300 block,
Bent splice plate | \o 4 . . 375 275
Type A (See Note 1
150 x 10 x 750 Steel rail 150 x 10 x 1490 ype A (See Note 1) 16 e, carriage bolt esher
(See Bolt Length Table)
™ 250 x 300 x 2100 250 x 300 x 2100
rough sawn timber post X X <
at 1500 centers rough sawn timber post Top of slope

-— Maximum slope 1:10 —

LTRN /AN /RN /RN /RN /AN LTRN /RN RN /RN /RN /AN VRN /RN AN /TN /AN /AN
|‘> A 600 min. U.S. DEPARTMENT OF TRANSPORTATION

|
|
|

ELEVATION 1 ‘ FEDERAL HIGHWAY ADMINISTRATION
! ! FEDERAL LANDS HIGHWAY
| |

N METRIC STANDARD
seco STERSBcKED e cusape
POST CONNECTION 22'm RAgg:UtslAlfq? BELOW
e€e 0

NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 6/2005 M617-63




16-Jun-2005 04:26 PM

F:\StanDraw\st61763.dgn [Metric]

See Standard M617-60 for
post & rail connection

See Sheet 1 of 2 for
Post Connection Plan

PLAN VIEW LAYOUT

NOTE:

STATE PROJECT

SHEET
NUMBER

1. A is the central angle which subtends a 1500 mm chord.

2. R is measured from the center of the circle to the back
surface of the rough sawn timber rail.

3. Dimensions without units are millimeters.

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

STEEL-BACKED TIMBER GUARDRAIL
AROUND CIRCULAR CURVES

22 m RADIUS AND BE
Sheet 2 of 2

LOW

STANDARD APPROVED FOR USE 3/1996

REVISED: 6/2005

STANDARD

M617-63
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FOR COMMENT

Plate washer 6" 6"
10"x 12" x 8'-0" \ |
rough sawn timber post ~
6"Xj‘/8"X 31_0" \ :‘\

2 - 6" 3% ;/8 " 3%
9'-11%" steel
terminal
section rails

steel splice plate N

i oo oo i
[ W © © I R 0
LA \ / won n A +

rough sawn timber post

ELEVATION |

Rough sawn

==

\
T\ %" x 18" carriage bolt

5/8"X 15" Carriage bO/t' Plate Washer o

w/hex nut and plate washer

10"x 12" x 7'-0" . %" x 15" carriage bolt
rough sawn timber post =7 w/hex nut and plate washer
‘ POSTS 1 -3

"x 9" x 12" blockout
12"

- B

4" x 9" x 12" block

4"x 6" x 15-0"

n ,;/ I/ —nn
rough sawn timber rub-rail 6" x %" x 3-0

Steel splice plate

78" x 4" lag screw in
! pre-drilled 3" holes
3%" deep in timber rails (typ.)

6" x 3" x 11'-4%" steel transition splice rail

AT AR JOS
(typ.) (typ.) (typ.)
7" dia. hole (typ.)

6"x 10" x 9'-11%"
rough sawn timber rail

DETAIL A

VAN | | Tt AN |

: 4" x 6" x 12" blockout

timber rub-rail \‘
\

w/hex nut and plate washer

STATE PROJECT NUMBRR
7'-6" 2'-6" 2'-6" 2'-6" 5'-0" 5'-0" 5'-0" Standard Guardrail
Section
C |—> D A <—| , B <—|
See Detail B see Standard 617-60for  NOTE:
timber guardrail details 1. See the following sheets for Sections A-A
””””””””””””””””””””””””””” \ through C-C, steel rail layouts, and other details.
””””””””””””””””””””””””””” [ D J - jj: P ASA ASA >< ALA = ASA Ad Ad ‘
A \___ | SR N R — ] / I i 2. Use weathering steel for all structural steel land
j\ N | fastener hardware.
|_> |_> i <J See Note 3 <J
C D See Detail A A B 3. Forposts 1, 3, and 4, use an 8" x 9" x 12"
2-6"x 3/8”/\' g'-g" 6"X3/8"X 9'-9" 6"X3/3"X 9'-9" b/OC{( for the b/QCkOul', and a %"X 2"1;/2"
- . - - — - > — - - carriage bolt with hex nut and plate washer.
steel terminal section rail steel transition rail steel transition rail
Gle%IIX111_4;/2" |
steel transition splice rail o
PLAN
8’_0"
Pay Limits Connection to Stone Masonry Guardwall _ . Pay Limit Guardrail 6 =‘= 6
z 4" x 6" x 5'-6" rough sawn timber system SBTA or S6TB 10" x 12" x 70" rouah |
N . : f . g —
L i rub-rail. See Rub-Rail Connection Detail | sawn timber post L
””””””””””””””””””””””””””””””””””” R T e e e e B I T e ‘
B SRR A 0 YRR N RN/ IR RSOOSR FEH EEH y P h\\\ : :
See Detail C 7 | / | . | | . | | s | ||| | B | sav);n tirfvberru,l;(i%gil it ~
A AN/K AN/A AN A AN | | | | | | | \W | | \W | | \W | | \VZZZ\\ S S T
[ [ [ [ [ [ [ [ [ [ [ [ [ [ ‘ Plane post
[ [ [ [ [ [ [ [ [ [ [ [ [ [ %" x 14" carriage bolt " N !
Ground line Lo Lo I I I I I w/hex nut and plate washer &4 L"_I/Z, for rail flare
Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
4" x 6" x 15'-0" rough [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ ‘
sawn timber rub-rail. See | : | : | : | : | : | : : POST 5
Rub-Rail Connection Detail [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ |
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ _ ‘ _ ‘ o 6" L 6" 31‘A 6" “A3"
| | | | o o o
| | | |
10" x 12" x 80" ‘ \W - 1 10" x 12" x 7'-0" rough 1 1
X X 8'- I sawn timber post L _
rough sawn timber posts 10" x 12" x 7'-0" Lo ) / P \ W AR

Plane block
for rail flare

POST 4

RUB-RAIL CONNECTION

" 6" x 10" x 9'-11%" rough

311 311 83/4 n
- .(. -l -l Z
(typ.) typ.) (typ.) sawn timber rail

6" x 38" x 9'-9" steel transition rail

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

%" x 10" carriage bolt 78" dia. hole (typ.)

3/ " 8';/ n - b It
w/hex nut & washer (typ.) 4 x 672" carriage Do

w/hex nut & washer (typ.)

DETAIL B

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER GUARDRAIL
TL-2 CONNECTION TO

STONE MASONRY GUARDWALL
Sheet 1 of 3

NO SCALE

STANDARD APPROVED FOR USE --/----

STANDARD

POST CONNECTION

REVISED:

DRAFT:  1/2005

617-64
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SHEET

STATE PROJECT NUMBER
9’_9"
1 23/4 i “A3 1“ ’-33/4 i “A3 ’L‘A3 ’L‘A 7;/2 " =
. e i N .
'fi —8 ‘ ‘ 78" dia. holes (typ.) ‘ ‘ ‘ (L J NOTE:
1. Pre-drill %" holes in blocks outs and posts.
ST Ow& © ° / R !
15/ /" H
'y | o o 16" dia. holes (typ.) o o o o o o \ o
R ) timber rail
'}:' T # End of timber rail
41_10;/2" 11" 14;/4" 43/4" 3" 12n 13;/2" 1_;/4"
— > > > - > -———
Face of wingwall inset TERMINAL SECTION RAIL
6"X %"X 91_9"
9’_9" 3,_0"
= 7 “A “A “A 7,-6" “A “A “A 7;/ " :\l = 31“ 1“ L‘A " o 9" ‘A31‘A31‘A3 "
3’\\‘ "o i 3\\1 I i
~ %" dia. holes (typ.) 16" dia. holes for lag screws (typ.) %" dia. holes (typ.) ] ~
T o+ * 4 \ o J/ % Y oo A T o o © 0O | &
™ e} [ I
r o o o o o o o o o© ™ End of Yy © Q9 )\ o o o Fq“
timber rail
;r:. ()_ ;r:. \ / 34" x 2%" bolt slot
~ ~ 7/ " _;/ " .
AR R R R R L L T L L T T R = 1% 8" x 172" bolt siot (typ.)
SPLICE PLATE
TRANSITION RAIL 67 x 77 x 30"
6IIX _‘}’/SMX 91_9" 8
1 1 I_, 4 ;/2 /4
= 7 “A “A o 7,-6" “A3 ’L‘A3 ’L‘A 18" “A3:‘A “A3 "
v}rx\‘ woqs n
Ni W W W 78" dia. holes (typ.) 146" dia. holes for lag screws (typ.) 7" dia. holes (typ.) W W W W W
ST o+ * 4 \ o J/ S b oo o o o
™ o
Yy o o o o o o o o o ? o o o
;':' 34" x 2%" bolt slot
™~ 13_;/2" | 12" ‘A3ILA 8" o 11 n | 11 [/ | 11 n | 11 " | 11 n | 12" | 2’_9"
TRANSITION SPLICE RAIL
6"X3/8"X 11!_4;/2"
3/ " 4" 12d nai/ ;/ " 4n 10"
2 4" x 9" x 12" blockout S 78 12d nail
S . 6" x 10" x 9'-11% p e
6"x 10" x 9'-11% 6 : . 6
SL2 . s rough sawn timber rail =
rough sawn timber rail Y ,.,L % NN ¢ %
N ﬁ—‘—{ N
— ::’:::::Elm g ::::::::EW—K
N 5" dja. x 1" depth \\ 5" dia. x 1" depth
N S %" x 21" carriage bolt N %" x 21" carriage bolt
N S %‘\E w/hex nut and plate washer N w/hex nut and plate washer
N i ~— %" x 18" carriage bolt N ) .,
~ 3 w/hex nut and plate washer = X 9" x 12" block, Type A
U.S. DEPARTMENT OF TRANSPORTATION
/4 ™— 4" x 6" x 12" blockout /‘ FEDERAL HIGHWAY ADMINISTRATION
. FEDERAL LANDS HIGHWAY
~ Maximum slope 1:10 -+ | 210" min. % | L 2m0" min. U.S. CUSTOMARY STANDARD
4"x 6" x 15'-0" ) slope 1:1 STEEL-BACKED TIMBER GUARDRAIL
rough sawn timber rub-rail ! \ 10" x 12" x 7'-0" T TL-2 CONNECTION TO
e :
10°x 12°x 807 rough sawn timber rail STONE MASONRY GUARDWALL
rough sawn timber rai Sheet 2 of 3
SECTION A-A SECTION B-B NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: 6 1 7_64
DRAFT:  1/2005
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5”
[

410 Bars

SHEET

12'-8%" 745" STATE PROJECT R
-
N % ) 6'-3" (408); 12'-9%" (410)
& tnl N X 121 %" (411); 3"-11" (412) NOTE:
. = I 1. CONCRETE: Structural concrete Class A(AE), with a
¥ y N v}S‘ s ﬂ L specified mipimum 28-day compressive strength
[} T — — — Ay N _°-° 408, 410, 411 d 412 B F'c=30 MPa. Vibrate all concrete. Chamfer exposed
T 0 404 Bars ’ ’ s an ars edges 74" unless otherwise shown. Do not use calcium
;(:'T .(;:\;' ;,.T N chloride additives in the concrete.
N N : :
4'-4%" 74" % 5" dia. pin 2. REINFORCING STEEL: Reinforcing steel Grade 420
\' _ (ASTM A615M-96a, Grade 420) deformed billet steel bars
b A conforming to AASHTO M31M. The minimum concrete
covering to the face of any bar is 2" unless otherwise
13'-4" shown. All bars are US Customary size #5.
PLAN 'F;' 5«\,:‘ 3. Construct footing against undisturbed material or backfill
FJ, ;‘; with well compacted granular material.
2" 10 - 405 Bars 8" 18 - 405 Bars 24" D w
] - 3-5
Bars @ 8" spacing Bars @ 4" spacing
412 Bars 13 - 404 Bars @ 4" spacing v
L N HH/ %
4T\:J 1oL L L e 1 SIS 405 Bars 405 Bars
411 Bars (L o e O A A S B A R AR R AR RRR BTN W
T I A R A AR Sr o
T T T T T T TITITTTITITIT ‘.)'. ‘ 80"
e e i A e A A A A AR A RS N N
HHHH\\HHHHHH\HHHL4o,33ars=gl RS F\l 14% 3 35%
e RN AR AR A RR AN ) ® One-piece variable depth _
N L L L L L U " - capstone for the full width N
2" 10 - 406 & 407 Bars |8"| 20 - 406 & 407 Bars 2" 7
s , i A ' R 1
Bars @ 8" spacing Bars @ 4" spacing o o N
Masonry . é?#
N _ My
ELEVATION 406 Bars H A
-~
" 3, " Threaded inserts for
., 5 12% ri 404 Bar BAR DETAILS / 135" hex bolts (typ)
ason &
Vo %4" x 167" hex bolt w/washer
405 Bar —_| (countersunk) into threaded inserts
-,,—’,/ ] /] 7_;/2" 31: 3"6';/4"
3," x 14" hex bolt w/washer V}L [ DG N 5" gn 7l
(countersunk) into threaded inserts —| /{:ff’ff 7 % ~ Masonry ‘f >
20" min N 412 Bars ™ \ masonry
: PEY D 401 Bar —_|
;/ L4 tn =
srgor 2 L/ T e PR
I 2'-0" min. ':. ‘:
L | - 3 DETAIL C
" Construction joint /gﬁd . )
Lt ens N n 411 Bar 47| |
410 Bars | | ~ N4
[
T TN s 4 : FOR COMMENT
P | 2157 | 345" Construction joint —— | %/’1 N 2
| | 5 410 Bars | I ™
| | _‘L U.S. DEPARTMENT OF TRANSPORTATION
| | 408 Bar FEDERAL HIGHWAY ADMINISTRATION
407 Bar | | 406 Bar ™ | | FEDERAL LANDS HIGHWAY
. b oy __,C e i | | U.S. CUSTOMARY STANDARD
o == 5 STEEL-BACKED TIMBER GUARDRAIL
TL-2 CONNECTION TO
2, 410 Bars @ 7 £q. 5p. (top and Bottom) -z SECTION C-C STONE MASONRY GUARDWALL
SECTION D-D Sheet 3 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
PARAPET END BLOCK REVISED: 617-64
DRAFT:  1/2005
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SHEET
STATE PROJECT NUMBER
2250 750 750 750 1500 1500 1500 Standard Guardrail
Section
. B <—| B
See Detail B See Standard M617-60 for  VOTE:
. timber guardrail details 1. See the following sheets for Sections A-A
| ‘ through C-C, steel rail layouts, and other details.
- - *\’A’“ | s Ji = | = - 2. Use weathering steel for all structural steel land

= N ‘ fastener hardware.
I—» o I—» D See Detail A J\ <J See Note 3 B <J

3. For posts 1, 3, and 4, use a 200 x 225 x 300

A
2- 150 x 10 x 2930 150 x 10 x 2930 150 x 10 x 2930 mm block for the blockout, and an M16 x 650
- . " - — - -t — . - mm carriage bolt with hex nut and plate washer.
steel terminal section rail steel transition rail steel transition rail
150 x 10 x 3415 4. Furnish hardware in the metric sizes shown.
/ - i i/ - Equivalent US Customary sizes may be used
steel transition splice rai when metric sizes are not available.
PLAN 5. Dimensions without units are millimeters.
2400
. , . . 150 @ 150
Pay Limits Connection to Stone Masonry Guardwall __  Pay Limit Guardrail T
) system SBTA or SBTB
=] 100 x 150 x 1650 rough sawn timber 250 x 300 x 2100 f'OUgh !
Q\ 1 rub-rail. See Rub-Rail Connection Detail. | sawn timber post o ,Q?:,;
e * J* *i:*i*:*::*ijﬁi*:*::*i;*i**ifiif**?/:*g;i**:i*: ”””” R :’::J’IJ"L: 777777 100 x 150 x 1650 rough : =)
See Detail C .o 7 | /4 | | | | | | | | | | [ | sawn timber rub-rail ;!;
ANV, A [ [ [ [ [ [ [ [ AV, < [ A [ [ [ [ AV, <O o \ﬁ
[ [ [ [ [ [ [ [ [ [ [ [ [ [ s
. Plane post
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M16 x 350 carriage bolt i
Ground line Lo Lo Lo Lo Lo I I w/hex nut and p/gte washer 40 110 for rail flare
Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
\ \ \ [ \ \ \
100 x 150 x 4500 rough ! ! ! ! ! ! !
sawn timber rub-rail. See ! : ! : ! : ! : ! : ! : | : POST 5
Rub Rail Connection Detail. L L L L b b b
: | : | : | : | [ ‘ I_ _ 150 150 75 150 75
250 x 300 2400 ‘ W _ ! 250 x 300 x 2100 rough ! !
X — sawn timber post — ‘
rough sawn timber posts 250 x 300 x 2100 Lo / ] FES.

Ve 100 x 150 x 300 blockout

FOR COMMENT
Rough sazvn ;
timber rub-rail
\

T
Plate washer \ 1507‘ 150 M16 x 375 carriage bolt Plate washer 150=i= 150 % ;‘; |
250 x 300 x 2400 w/hex nut and plate washer .
p 1 250 x 300 x 2100 1 . M16 x 450 carriage bolt
rough sawn timber post \ A 100 x 225 x 300 block rough sawn timber post ~E A ’x}: ﬁZf ot ngebxg her w/hex nut and plate washer ’Iglane _ﬁ?ck
11 N or rail flare
150 x 10 x 900 | { POSTS 1 -3 POST 4
2-150x10  steel splice plate i 100 X 150 X 4500  rib-rail 150 x 10 x 900 f 100 x 225 x 300 blockout
X 2930 steel 300 150 ! 7 steel splice plate I 300 RUB-RAIL CONNECTION
section rails 150 x 10 x 3415 steel transition splice rail N i o M16 x 100 lag screw in
PR i ‘ pre-drilled 10 mm holes
i — P H 90 mm deep in timber rails (typ.)
Q Q [N [N 1 [N [N [N :‘:
q q (N I I
W it /wl it
i AR N T \ | J T T7RT \
75 72|, 220 Lw 150 x 10 x 2930 steel transition rail 75 |2l 220 Lw N 150 x 250 x 2990 rough
(typ.) typ.) (typ.) (typ.) (typ.) (typ.) sawn timber rail U.S. DEPARTMENT OF TRANSPORTATION
3 . . FEDERAL HIGHWAY ADMINISTRATION
22 dia. hole (typ.) M20 x 250 carriage bolt 22 dia. hole (typ.) M20 x 215 carriage bolt FEDERAL LANDS HIGHWAY
150 x 250 x 2990 w/hex nut & washer (typ.) w/hex nut & washer (typ.) METRIC STANDARD
rough sawn timber raif STEEL-BACKED TIMBER GUARDRAIL
DETAIL A DETAIL B TL-2 CONNECTION TO
STONE MASONRY GUARDWALL
Sheet 1 of 3
P OS T CONNE CTI ON NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: M617-64
DRAFT:  1/2005
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STATE PROJECT

SHEET
NUMBER

2930
320 75 2195 75 75 190 S
T T Iy .
tlpui — ‘ 22 dia. holes (typ.) — J NOTE:
1. Pre-drill 18 mm holes in blocks outs and posts.
— o o o oo '
%7 O‘& 24 dia. holes (typ.) (f/ 2. Furnish hardware in the metric sizes shown. Equivalent
Y I~ O O o e} ¢} 0O O O \ US Customary sizes may be used when metric sizes are
End of not available.
l,,T ( End of timb / ) timber rail
a na or timoer rai 3. Dimensions without units are millimeters.
30 1465 275 355 120 |75 300 340 30
e > - - - > -
Face of wingwall inset TERMINAL SECTION RAIL
150 x 10 x 2930
B 2930 N B 900 N
190 75,75 2250 75 75 190 % 75 75 75 225 L 225 75 75 75
o) " ;
“’l ‘ ‘ ‘ 22 dia. holes (typ.) 18 dia. holes for lag screws (typ.) 22 dia. holes (typ.) ‘ ‘ ‘ ] R ‘ ‘ ‘ ‘ ‘ ‘
o> & o A D o~ A o o o oo o n
) o 3 < ok
y o o o o) o) o o o o ™ End of o Q Q o O O N
timber rail
i — QT \ / 20 x 55 bolt slot
30 | 300 |75 200 | 275 | 275 | 275 | 275 | 275 | 300 | 340 30 22 x 35 bolt slot (typ-)
SPLICE PLATE
TRANSITION RAIL 150 x 10 x 900
150 x 10 x 2930
3415
190 75 75 2250 75 .75 450 75 75 75
1 ) .
"’l ‘ ‘ ‘ 22 dja. holes (typ.) 18 dia. holes for lag screws (typ.) 22 dia. holes (typ.) ‘ ‘ ‘ ‘ ‘ ‘
Y O‘/O'/ ({ \ O C/ % ‘O \O\~O o O O
< o
%
Y o o o o o o o o o ? o o o
@T 20 x 55 bolt slot
390 | 300 |75 200 | 275 | 275 | 275 | 275 | 275 | 300 | 825
TRANSITION SPLICE RAIL
150 x 10 x 3415
19 100 250 12d nail 10 100 250
- 100 x 225 x 300 blockout P T | 12d nail
150 x 250 x 2990 S rough sawn timber rail o
rough sawn timber rail e l ‘,Qi S ) l i S
' y ' FOR COMMENT
i} —K 7 < _— ‘\E. —K
- 125 dia. x 25 depth "~ 125 dia. x 25 depth
2 | M16 x 525 carriage bolt 2 M16 x 525 carriage bolt
©l . w/hex nut and plate washer ©l . w/hex nut and plate washer
W ~—~— M16 x 450 carriage bolt ™
< % w/hex nut and piate washer <+ 100 x 225 x 300 block, Type A
|™~— 100 x 150 x 300 blockout /‘ U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
- Maximum slope 1:10 » | | 600 min Maximum | | 600 min FEDERAL LANDS HIGHWAY
100 x 150 x 4500 ‘ ' slope 1:10 ‘ ' METRIC STANDARD
rough sawn timber rub-rail [ [ 250 x 300 x 2400 — STEEL-BACKED TIMBER GUARDRAIL
250 x 300 x 2400 rough sawn timber rail TL-2 CONNECTION TO
rough sawn timber rail STONE MASONRY GUARDWALL
SECTION A-A SECTION B-B Sheet 2 of 3

NO SCALE STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

1/2005

STANDARD

M617-64
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. 3815 185 NUMBER
200 r
1 n o Tk 1900 (408); 3900 (410),;
N D N S .
Hl Q Hi © § 3700 (411); 1200 (412) NOTE:
A 1. CONCRETE: Structural concrete Class A(AE), with a
[} ¥ R ﬁ % ) 150 L specified minimum 28-day compressive strength
[} T — — — My 08 408, 410, 411 d 412 B F'c=30 MPa. Vibrate all concrete. Chamfer exposed
S N 404 Bars ’ ’ s an ars edges 20 mm unless otherwise shown. Do not use
u,T % S-T calcium chloride additives in the concrete.
® [
™ 1315 185 8 130 dia. pin 2. REINFORCING STEEL: Reinforcing steel Grade 420
- [ VI — (ASTM A615M-96a, Grade 420) deformed billet steel bars
A A conforming to AASHTO M31M. The minimum concrete
covering to the face of any bar is 50 mm unless
4000 otherwise shown. All bars are Metric size #16.
PLAN % S 3. Construct footing against undisturbed material or backfill
2 = with well compacted granular material.
10 - 405 Bars. 18 - 405 Bars. <82 1040 4. Dimensions without units are millimeters.
Bars @ 200 spacing Bars @ 100 spacing r—»
412 Bars 13 - 404 Bars @ 100 spacing v
Y R R BN TSR D 43‘/ S
AR i 3 405 Bars
Y AR R HiE g 405 ars
411 Bars e P A ink ©
.~ . 185 N
AN i ™ S -
I T T T T I T I T AT S 4 2400
410 Bars FFFF F F F P F FIFITIFTFIFTTIIIN LT
\HHH\HHHHHHH\HHHL4035ar58 s ;'s,l 355 22 865
R R AR AR o S One-piece variable depth
™~ .
N0 L L L L capstone for the full width 8
1300 )
50 10 - 406 & 407 Bars 20 20 - 406 & 407 Bars @ 1 T I
Bars @ 200 spacing Bars @ 100 spacing & & ﬂ%
Masonry " . o jl
ELEVATION 406 Bars S
125 315 100 Threaded inserts for
. r— 404 Bar BAR DETAILS / M20 hex bolts (typ)
asonry —— M20 x 420 hex bolt w/washer ©
(countersunk) into threaded inserts
405 Bar —__| 185 |75 1055
M20 x 350 hex bolt w/washer S D o 125 230 185
(countersunk) into threaded inserts —| A 3 - Masonry ﬁ ﬁ
. [ 412 Bars ¥ \ Masonry —|
600 min. PNV 401 Bar
diara o —
411 Bar l Ll 8 ™ 8 e ﬁ
N o4 185 a - /f
TRV [ A 600 min. ':. .:
P % ] DETAIL C
Construction t —| "y
o JZ/|/|"I S ¥ 411 Bar 27| |
410 Bars | | = N
[ V7NN
T T T e - . FOR COMMENT
408 Bar )
600 | 540 | 860 Construction joint /%d S L
| | 410 Bars —# I m
S (I |
| | o\ e T T — ‘L" - T &7 Te— T - T ™
| | | | 408 Bar U.S. DEPARTMENT OF TRANSPORTATION
407 B FEDERAL HIGHWAY ADMINISTRATION
f 07 Bar | | 406 Bar N ! ! FEDERAL LANDS HIGHWAY
e _V_ - - e —F — s — ey /\/ METRIC STANDARD
A STEEL-BACKED TIMBER GUARDRAIL
50 410 Bars @ 7 Eq. Sp. (top and Bottom) 50 TL-2 CONNECTION TO
SECTION C-C STONE MASONRY GUARDWALL
SECTION D-D Sheet 3 of 3
PARAPET END BLOCK NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
ngiz:ﬁ: 1/2005 M617-64

STATE PROJECT

SHEET
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SHEET
STATE PROJECT NUMBER

3'-10" 2'-6" 2'-6" 2'-6" 2'-6" 5'-0" 5'-0" Standard Guardrail
Section .
A See Detail B NOTE:
14" 1. See Sheet 2 of 2 for Sections A-A through C-C, steel rail
|—> r—» c See Standard 617-60 for layouts, and other details.
timber guardrail details
2. Use weathering steel for all structural steel and fastener
s ;1 H hardware.
. Al ‘ 3. Transition curbing (including dowel) will be paid for at the
\ | / | <
» ‘ contract unit price for transition curbing.
|—> 300 C <J 4. Install transition curbing of material type specified in plans.
A 6" 3‘/ ” 13:_7" 6" _;/ " 91_9"
X778 X -l X768 X - 5. Curb may be continuous or slabs at least 4'-11" in length.
steel terminal section rail steel transition rail Install ﬁ_aces of slabs evenly and with maximum %"
6" x %" x 15'-2%," separation.
steel transition splice rail 6. If contract requires steel post, substitute wood post with
6" x 9" x 6'-6" long steel post.
PLAN
8!_ 0"
L Pay Limits Connection to Stone Masonry Guardwall ,__ Pay Limits Guardrail
s system SBTA
‘ N B <—| Y.
N R R TR R R .
T AL LD T [ " FOR COMMENT
! ! ! ! ! | | T e s
\W \W \W L L Y L L1 /R ANC \W L v,
[ [ [ I B Ay [ [ [ [ [ [ [ [
Ground line | | | | | | | | | | | | | |
[ [ [ [ [ [ [ [ [ [ [ [ [ [
Transition Curb Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
(See Detail A) i [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [ ‘ [
[ [ [ [ [ [ [ 6" 6"
\ | ‘ | ‘ | ‘ | ‘ | \ | \ | Plate washer N =‘=
L o o o o o o ., A \ %" x 15" carriage bolt
- N - - - - - 10"x 12"x 7*-0 i w/hex nut & platge washer
\ rough sawn timber post \\ - ‘ -
10" x 12" x 7'-0" rough sawn y o . il w3 orgn
timber posts (typ.). See Note 6. 4" x 9" x 12" blockout 0 gte); /?ra;ss;t/?ogn rail
6" x %" x 15'-2%" steel i 12"
transition splice rail i 5 "
H 8" x 4" lag screw
ELEVATION in pre-drilled 3" holes
6" x 10" x 13-9%" 3%" deep in timber
rough sawn timber rail rails (typ.)
‘ TTT T T
3 " 3 " 83/4 " ';/2 " " " /] "
" 3. _=n i i 6 X10 X9'11';/2
6" x %" x 13™-7" steel terminal rail (typ.) typ.) (typ.) rough sawn timber rail
21-2"+ %" @ hole (typ.) 136" x 8%" carriage bolt

w/hex nut & washer (typ.)

\ Pay limit for transition curbing
[ DETAIL B

10"

Guardwall
[ FEDERAL LANDS HIGHWAY

Stone Masonry
" wide transition curbin
1-%" @ Dowel Top of Curb g
1:25 Taper
’__%l_\pl Ground line U.S. DEPARTMENT OF TRANSPORTATION
H FEDERAL HIGHWAY ADMINISTRATION
I

12"
4"
—

| |

| | ! J U.S. CUSTOMARY STANDARD
15 STEEL-BACKED TIMBER GUARDRAIL
5 TL-3 CONNECTION TO
STONE MASONRY GUARDRAIL

DETAIL A Sheet 1 of 2

NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD

REVISED: 1/2005 6 1 7_65

DRAFT:
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SHEET

gig STATE PROJECT NUMBER
7;/2 i “A3 :‘A3 :‘A 7’-6 " “A3 :‘A3 :‘A 7;/2 " =
. T T N
'ﬁ'i 14, " dia. holes for lag screws (typ.) T — J NOTE:
z i 1. Pre-drill 1Y16" holes in blocks outs and posts.
B E ° Z‘} ® %72 holes (typ.) ° °
) 1" @ holes (typ.) o 4" @ holes (typ.
o o o o o o o ~~— Endof
s timber rail
~N
5 S
13;/2" B 12" B 11 /] B 11 o B 11 n B 11 n B 11 n B 11 n B 12" B 13_;/2" 1%11
TRANSITION RAIL
6"X3/8"X 91_9"
13’_7”
1 ;/4 L4 1 2_;/2 " L 6" L 21_ 2 L4 L 21_ 6" L 21_ 6" L 21_ 6" L 1 5" L 3 I\A 3 I\A 7_;/2 " 1 _;/4 "
;s 114" dia. holes Y
- for lag screws (typ.)
. o o Y o o o . T
a.,i OA} 34" dia. holes (typ.) o O‘% . o /P N
End of
N \ © ° ° ° ] °/° timber rail
';Q‘T End Of n n n n n" n n [/ n "
™~ timber rail 11 11 11 8 11 11 8 11 11 8 %" dia. holes (typ.)
TERMINAL SECTION RAIL
6"X 378")( 131_7"
15-2%"
1;/4" 12_;/2 n L 6" L 1_2 n L 2!_6" L 2'_6" L 2!_6" L 15" “A31‘A31‘A 9" L 9" “A31‘A3:‘A3 |
;ﬁ 1146" dia. holes
~ for lag screws (typ.)
. o ) S) S o o o 0O 0 O
“’: 1" @ holes (typ.) o) o o) o] ?
\ O ¢] o o) O\ o /O o O O
;(:'T End Of n n n " " n " " n " 3, 1, "
= timber rail 11 11 11 8 11 11 8 11 11 8 3," @ holes (typ.) 3," x 2%," bolt slot
TRANSITION SPLICE RAIL
6"X 3/8"X 151_2,;/211
One-piece variable depth
21%" capstone for the full width
" n 7V" 13/15" X 16';/2 " hex bolt W/ washer " " w " " " " n
2 9 2 (countersunk) into threaded inserts 6 4" x 9" x 12" blockout 6 4" x 9" x 12" block, Type A
S4 6" x 10" x 13-9%," %" 10" = | s 6" x 10" x 9"-11%," iﬂ", 10" : | s
NI rough sawn timber rail ViR rough sawn timber rail VR FO R CO M M E NT
””” D M- 5" dia. x 1" depth \\'¥ 5" dia. x 1" depth
o 5 12d nail 5 5 12d nail
§ N 5 n I’} ;. N A n i,
s s 78" x 21" carriage bolt s 7" x 21" carriage bolt
"}| "}| w/hex nut and plate washer "}| w/hex nut and plate washer
. 10"x 12" x 7'-0" x 10"x 1'x 7'-0"
a K /4 rough sawn timber post rough sawn timber post
1 9" M y 1:10 M y 1:10 { U.S. DEPARTMENT OF TRANSPORTATION
. = -— Max. slope 1:10 —= P -— Max. slope 1:10 —= o FEDERAL HIGHWAY ADMINISTRATION
: - - ‘o P ! ! 2'-0" min. P ! ! 2'-0" min. FEDERAL LANDS HIGHWAY
A Curb | Curb |
N A T = [ | [ [ U.S. CUSTOMARY STANDARD
- . - s © e B STEEL-BACKED TIMBER GUARDRAIL
3-3%" SECTION B-B SECTION C-C TL-3 CONNECTION TO
STONE MASONRY GUARDRAIL
SECTION A-A GUARDWALL Sheet 2 of 2
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVIgi?\:Fr: 1/2005 617-65



schapman
For Comment


19-Jan-2005 10:25 AM

F:\StanDraw\Draft\V8\st61765.dgn [Metric]

1150

750

750 750 750 1500

See Detail B

1500

Standard Guardrail
Section

See Standard M617-60 for
timber guardrail details

2400

¢ <!

steel transition splice rail

PLAN

Pay Limits Connection to Stone Masonry Guardwall

150 x 10 x 4080 ap 150 x 10 x 2930 a
steel terminal section rail steel transition rail
150 x 10 x 4565

Pay Limits Guardrail

system SBTA

NOTE:

1. See Sheet 2 of 2 for Sections A-A through C-C, steel rail

STATE PROJECT

SHEET
NUMBER

layouts, and other details.

2. Use weathering steel for all structural steel and fastener

hardware.

3. Transition curbing (including dowel) will be paid for at the

contract unit price for transition curbing.

4. Install transition curbing of material type specified in plans.

5. Curb may be continuous or slabs at least 1.5 m in length.

Install faces of slabs evenly and with maximum 2.5 mm

separation.

6. If contract requires steel post, substitute wood post with

W150 x 225 x 2.0 m long.

7. Furnish hardware in the metric sizes shown. Equivalent US

Customary sizes may be used when metric sizes are not

available.

8. Dimensions without units are millimeters.

FOR COMMENT

R FE R EE "
<> I IT [T [[ ] .
o L L 1
AN 4 | | | | | | | | | AN \{ | S \ | 4
o I 1 B . [ o o o o
Ground line I I v Lo I I I
o o o o o o o
Transition Curb Post 1 Post 2 Post 3 Post 4 Post 5 Post 6 Post 7
(See Detail A) | [ | [ | [ | [ | [ | [ | [
L L L L L o o Plate washer 150150
| : | : | : | : | : | : I : \ il
e e . - 250 X 300 x 2100 <
\ rough sawn timber post = ‘“
250 x 300 x 2100 rough sawn \ I
timber posts (typ.). See Note 6. 100 x 225 x 300 blockout :
150 x 10 x 4565 steel i
transition splice rail
ELEVATION
150 x 250 x 4140
rough sawn timber rail
‘ 75 75 220 10
150 x 10 x 4080 steel terminal rail (typ.) typ.) (typ.)
6350+ 22 @ hole (typ.)
\ Pay limit for transition curbing
~ DETAIL B
Stone Masonry
Guardwall ., ", .
1 -16 @ Dowel Top of Curb 125 wide transition curbing
N 1:25713
i, : er
R e ’—‘%F\p( ;\, Ground line
Il I i
Q QT | !
=) Q I I I | |
My ™ I e o I |
150 \ 150

DETAIL A

NO SCALE

M16 x 375 carriage bolt

w/hex nut and plate washer
150 x 10 x 2930

300 steel transition rail
M16 x 100 lag screw
‘ ‘ in pre-drilled 10 mm
holes 90 deep in
timber rails (typ.)
150 x 250 x 2990

rough sawn timber rail

M20 x 215 carriage bolt
w/hex nut & washer (typ.)

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

METRIC STANDARD

STEEL-BACKED TIMBER GUARDRAIL
TL-3 CONNECTION TO
STONE MASONARY GUARDRAIL

Sheet 1 of 2

STANDARD APPROVED FOR USE --/----

REVISED:

DRAFT:  1/2005

STANDARD

M617-65
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SHEET

STATE NUMBER|

PROJECT

SECTION A-A GUARDWALL

2930
190 75 75 2250 75 75 190 S
el e R
@l 18 dia. holes for lag screws (typ.) T 2_ J NOTE:
o o Zz 5 o o I 1. Pre-drill 18 mm holes in blocks outs and posts.
Q .
q) . o‘;} 22 dia. holes (typ.) . o & 22 dia. holes (typ.) <'Z ™ End of 2. Furnish hardware in the metric sizes shown. Equivalent
timber rail US Customary sizes may be used when metric sizes are
MT not available.
8 -
340 o 300 .27 |\ 275 | 275 | 275 | 275 | 275 | 300 o 340 30 3. Dimensions without units are millimeters.
TRANSITION RAIL
150 x 10 x 2930
4080
% 315 150 650 L 750 L 750 L 750 L 375 75 75 190 30
n 18 dia. holes for ¥
ml ‘ ‘ ‘ ‘ lag screws (typ.) ‘ ‘ ‘ ‘ ‘
(@) [¢) ‘o o o O
%: o‘} 24 @ holes (typ) o / ° ° %T
\ o o o\ o /0 End of
T timber rail
3] End of
™ timber rail 275 275 275 200 275 275 200 275 275 200 22 @ holes (typ.)
TERMINAL SECTION RAIL
150 x 10 x 4080
4565
30 315 150 650 L 750 L 750 L 750 L 375 7575 - i 757575
n ﬁ 18 dia. holes for
ml lag screws (typ.)
o o Y o o o o
%i 24 @ holes (typ.) 1) 0 1) 1)
\ 0 o o o q © /o ?\ o o o
o
™ End of
timber rail 275 275 275 200 275 275 200 275 275 200 22 @ holes (typ.) 20 x 55 bolt slot
TRANSITION SPLICE RAIL
150 x 10 x 4565
One-piece variable depth
540 capstone for the full width
M20 x 420 hex bolt w/washer
125 230 185 (Countersunk) into S WBShEL s 150 100 x 225 x 300 blockout 150 100 x 225 x 300 blockout, Type A
Sis 150 x 250 x 4140 250 o 150 x 250 x 2990 o
R > rough sawn timber rail r Hi ‘\li rough sawn timber rail Hi ‘\li
e g Wi Wi FOR COMMENT
. 3 - 125 dia. x 25 depth - 125 dia. x 25 depth
B ; 1 125 12d nail tn 12d nail
s wl = © \n N\ M16 x 525 carriage bolt © 'y N\ M16 x 525 carriage bolt
L -l Q Q w/hex nut and plate washer 2‘,.’ w/hex nut and plate washer
N 250 x 300 x 2100 250 x 300 x 2100
s /4 rough sawn timber post p rough sawn timber post
1 I 225 2 ~— Max. slope 1:10 —= . ~— Max. slope 1:10 — . U.S. DEPARTMENT OF TRANSPORTATION
: * > 2 P Curb ! L 600 min. P Curb ! ! 600 min. FEDERAL HIGHWAY ADMINISTRATION
— 1 go 3l - S urt | uri | FEDERAL LANDS HIGHWAY
: - : I.ID 8 - a ‘ D'A' ,_'2 ‘ ‘ ! ! METRIC STANDARD
990 SECTION B-B SECTION C-C STEEL-BACKED TIMBER GUARDRAIL

TL-3 CONNECTION TO

STONE MASONARY GUARDRAIL

Sheet 2 of 2

NO SCALE

STANDARD APPROVED FOR USE --/---- STANDARD

REVISED:
DRAFT:

M617-65

1/2005
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SHEET

STATE NUMBER

PROJECT

NOTE:

1. See the following sheets for Sections A-A
through C-C, steel rail layouts, and other
details.

2. Use weathering steel for all structural steel
and fastener hardware.

FOR COMMENT

8'-6" 8'-6" . 2-6"  2-6" 26" 5'-0" 5'-0" L 5'-0" | _Standard Guardrail
‘ ‘ Section
Spacer blocks for rail and See Detail B
rubrail (see Sheet 3 of 3
‘( ‘ ) See Standard 617-60 for
timber guardrail details
— e —— A8 A A8 A AR A A ‘
T — | T N | — | T
See Detail A J>\
B 2 - 6IIX%"X 9:_9" 6”X 3/8")( 91_9" S 6”X 3/8"X gr_gn |
h steel terminal section rails steel transition rail o steel transition rail -
6")(3/8")( 11!_4_;/2"
steel transition splice rail
PLAN
|—> A
Pay Limits Connection to Structure . Pay Limits Guardrail
B 6"x6"x5"-6" rough C System STBA or SBTB
sawn timber rub-rail
T . - - jﬁfﬁffffff:%ffffff‘f !I’; 77777777 ‘%
| 7 S |
Ao N2 N2 AN Ao AN | | | | | \V4 | | \V4 | | Ao AN | \V4
[ [ . B! [ [ [ [ [ [ [
A [ [ [ [ [ [ [ C [ [
Ground line [ [ [ [ [ [ [ [ [ [ [
6"X 6”X 151_0" rough POSt 2 POSt 3 POSl' 4 POSl' 5 POSt 6
sawn timber rub-rail | : | : | : | : | :
by : | by by |
! | | | ! | ! | ! |
| | ‘ | | | _ I
: | |
N - T 10" x 12" x 7'-0" rough
10" x 12" x 8'-0" sawn timber post
rough sawn timber posts
ELEVATION

6"

Plate washer \

10" x 12" x 8'-0"

Plate washer

10"x 12" x 7'-0"

rough sawn timber post \

2_ 6"X 3/8"X 91_911
steel rail terminal sections

%" dia. x 14" carriage bolt
- w/hex nut and plate washer
Y " . 6"X 6"X 5’_6"
4" x 9" x 12" block rough sawn timber rub-rail

6" x 33" x 3'-0' steel splice plate

rough sawn timber post

6" x 35" x 11'-4%;" steel
transition splice rail

Y

6 " L 6 n
\ j‘ %" dia. x 14" carriage bolt
‘ / w/hex nut and plate washer
\ Al 8" x 9" x 12" blockout
b 6" x 33" x 3'-0' steel splice plate

6"X 3/8")( 91_911

[ steel rail transition
|

©

/ AERER T AR \ \
6"x 10" x 9'-11%" 3, & | %" 6" x %" x 9"-9" 3" 3" 8%" " 6"x 10" x 9-11%"
rough sawn timbér rail (typ.) (typ.) steel rail transition (typ.) (typ.) rough sawn timber rail
; 34" x 14" carriage bolt 13, 4 I " ]
136" 4 g Y6" dia. hole (typ. 34" x 8%" carriage bolt
16" dia. hole (typ.) w/hex nut & washer (typ.) 16" dia. hole (typ.) l;/hex At & wagher (typ.)
DETAIL A DETAIL B

POST CONNECTION

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL-BACKED TIMBER
GUARDRAIL CONNECTION TO

CURVED BACK STRUCTURE
Sheet 1 of 3

STANDARD APPROVED FOR USE 1/1994 STANDARD
REVISED: 4/1994 -
DRAFT:  4/2005 6 1 7 66
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STATE PROJECT NUMEER
9'-g"
L4 3" 8:_ 1 ;/2 n L L 7_;/2 " =
=N >l - ~N .
iL —q W 13;5" dia. holes (typ.) T — J NOTE:
I 1. Pre-drill 2s-inch holes in timber rail and 3z-inch holes
. ) O 1y _ug; 0 d ~ ™0 0 o in the wood spacer block for the %s-inch lag screws.
“)I 156" dia. holes (typ.) 16" dia. holes (typ.) >
™ 0 o o o o) End of timber rail
;E.T % End of timber rail —
1%" Face Of WlngWa// inset 41_10_;/2" 11 " 11 " 8" 3" 12" 13_;/211 1%"
> > . > -
TERMINAL SECTION RAIL
6"X 3'/8"X 9!_9!!
9’_9"
3’_0"
7_;/2 i “A3 'L‘A3 'L‘A 7’-6 " “A3 'L‘A 'L‘A 71/2 i
= T T T T :\ = 3L\=3L\=3L\= 9" =\= 9" =\=3"=\= L\= r
'i\\ll 13/16" dia. holes (typ.) 1%6" dia. holes (typ-) i vi\\'i ‘ ‘ ‘ ‘ ‘ ‘ ‘
o o o o* o RS o o } . o o o o o o X
aq \Q \O 13/16" dia. holes (t‘yp_) <‘O Fq]ﬁ _ }{7
r ) o o o o o o o \Endof | Qoo ? o o o o
N timber rail s
'i:‘T (L .i\“ \Z 34" x 2%" bolt slot
13;/2" | 12" ‘A3ILA 8" | 11" B 11" B 11" | 11" | 11" S 12" S 1.3_;/2 " 1% " 7/8"X 1%" bolt slots (typ.)
SPLICE PLATE
TRANSITION RAIL 6" 3/ " 31 on
" 3.m [ n X 8 X -
6"x 7" x 9'-9
11'-4%"
7.;/2 " “A3'L‘A 'L‘A 7’-6 " “A3,L‘A3’L‘A 18" “A3,L‘A3,L‘A3,'
= . 3" 3" 3"
N 13, 3 . s -l ol
il 16" dia. holes (typ.) 13,5" dia. holes (typ.) { *\‘l T T
™~
. o * o o " o o Yo o
A O/ \\3 \O 134" dia. holes (typ.) — " 13,5" dja. holes (typ.) 1| O O
r o o o o o o o o ? o o ™
Yy Q p
;r\uT 34" x 2%" bolt slot
™ 13%" L 12" 3" 8" | 11" L 11" L 11" L 11" L 11" L 12" L 2'-9" %S'T 1916" x 1%" bolt slot (typ.)
6" X 3/8 " X 9n
TRANSITION SPLICE RAIL o
6" x 3" x 11'-4%," 3 .33
1 n 7" .
3" ) Varies from %" to %;" Ny
e , ot 6" x 10" x 9"-11%" rough 12d nail — 10" _ 4" 6" o Y ? P
12d nail 10" 4"/ 6" sawn timber rail with s s 6"x10"x 9-1172"
Steel ‘ 3 s l ;r:‘ l - 4" x 9" x 12" blockout ~ W rough sawn timber rail 15,57 x 13," bolt slot (typ.)
bearing | . 2 /
plates \o /] . i,.g f %" dia. x 20" carriage bolt ﬂ \ 4" x 3" x 9"
] "o " w/hex nut & plate washer
AN R ™ " dia. x 21
N e ok whex BEARING PLATE DETAILS
18"x 11" nut and plate washer N — " X
H 5" dia. x 1" depth recess
recess (center .« AL T2 R ]/ ),/ P 4" x 9" x 12" N
about bolts) SXcE © 5" dia. x 1" depth recess O SO A7 . blo)cfk t;/(pe A N
10" x 12" x 8'-0" Tg .'}. %" dia. x 21" carriage bolt ’ ™ U.S. DEPARTMENT OF TRANSPORTATION
= ; FEDERAL HIGHWAY ADMINISTRATION
& rough sawn timber post \ \ w/hex nut & plate washer FEDERAL LANDS HIGHWAY
Ao AN ; . U.S. CUSTOMARY STANDARD
v ‘ ‘ ﬁ Maximum slope 1:10 —» o i | Maximum siope 1:10 —= STEEL-BACKED TIMBER
I n irmi - ‘
2'-0" minimum | [ 6"x 6" x 15'-0" rough | :‘\ 10"X 12" x 7"0" rough GUARDRAIL CONNECTION To
i 3," x 21" carriage bolt ‘ ‘ sawn timber rub-rail with I sawn timber post CURVED BACK STRUCTURE
v;/hex nut & washer < 4" x 6" x 12" blockout Sheet 2 of 3
SECTION A-A SECTION B-B SECTION C-C NO SCALE STANDARD APPROVED FOR USE 1/1994 STANDARD
REVISED: 4/1994 6 1 7_66
DRAFT:  4/2005
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STATE

PROJECT

SHEET
NUMBER

12"
Drill recess for 4—’1
bolt nut and washer — ! —
Il N
Y i S
= |\| ™~
© Il
I‘I
6" JA 6"
TOP 1 0"
12" 6"
34" Drill ﬁ <—>\
H i
" \% [ S p——
™ & I N
s -4 —FT= :_:;_ .
" |
6" 6"
FRONT SIDE
SPACER BLOCK FOR RAIL
12"
Drill recess for 4—7
bolt nut and washer — ! —
I N
T i )
= I ~
© Il
I‘I
6" ‘1A 6"
TOP 1 0"
34" Drill = 6"
4 ] — 4—»\
H I
() . L .
= \%P © e o ©
" |
6" 6"
FRONT SIDE

SPACER BLOCK FOR RUB-RAIL

FOR COMMENT

1 2!1 4 ;/2 " 311
i f 7" deep recess for rail and rubrail
oo
%
s ~
o
1%16" Hole (typ.)
PARAPET ATTACHMENT DETAIL
6" L 6" 31‘A 6" L " 6" L 6"
D D D D
— 10" x 12" x 80" rough b — 10" x 12" x 7-0" —
== jﬁf = / sawn timber post \ o= S rough sawn timber post \ S
! 47 x 6" x 12" blockout N 6" x 6" x 56" y
1‘1 g ! rough sawn timber rub-rail — 1‘1
6" x 6" x 15'-0" rough ‘1
sawn timber rub-rail — e GREEEEEE
i ! A
i Plane block for rail flare
i ~
: : X 1_;/211 4_;/2 "
1‘1 =
=
| %" dia. x 20" carriage bolt
w/hex nut and plate washer
POST 1 and 2 POST 3 POST 4

RUB-RAIL CONNECTIONS

NO SCALE

%" dia. x 16" carriage
bolt with hex nut
and plate washer

j Plane post for rail flare

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STEEL-BACKED TIMBER

GUARDRAIL CONNECTION TO

CURVED BACK STRUCTURE

Sheet 3 of

3

STANDARD APPROVED FOR USE 1/1994

REVISED: 4/1994

DRAFT:  4/2005

STANDARD

617-66
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SHEET

STATE NUMBER|

PROJECT

2550 750 750 1500 1500 1500 Standard Guardrail
W F Section NOTE:
: 3 1. See the following sheets for Sections A-A
fﬁlf,;?,r ggg’gh?gtrg'lo‘?g‘} See Detail B through C-C, steel rail layouts, and other
‘ See Standard M617-60 for details.
timber guardrail details
2. Use weathering steel for all structural steel
" . " " " ‘ and fastener hardware.
‘T e / \ I / I T 3. Furnish hardware in the metric sizes shown.
See Detail A A Equivalent US Customary sizes may be used
when metric sizes are not available.
e 2-150 x 10 x 2930 150 x 10 x 2930 150 x 10 x 2930 4. Dimensions without units are millimeters.
steel terminal section rails steel transition rail steel transition rail
150 x 10 x 3415
steel transition splice rail
PLAN
|—> A
Pay Limits Connection to Structure __Pay Limits Guardrail
5 150 x 150 x 1650 rough c system STBA or SBTB
sawn timber rub-rail
= e e — — e e S e = — 4*1*;7777777 ‘
| 7 |

ANV, AV, X Ao | | | | Ao | AV, | | AV, A\ |

[ [ [ [ [ [ [ [ [

I—»A | | |—> B | | | |—> C b

Ground line [ [ [ [ [ [ [ [

Post 5 Post 6

150 x 150 x 4500 rough
sawn timber rub-rail

3

]

~
———— N -

rough sawn timber p:sts\%

250 x 300 x 2400
ELEVATION

Plate washer 150 150 — 150 150
x ‘ i 250x300x2_100 x 1 /
fz-osggz -;g 30)1( 5:1(l)7gr post X:Jj‘f&—,vl - x}f?ef( iﬁ? ;,‘?Zr Zg?eb:/gsher rough sawn timber post \ < ?
e 100 x 225 x 300 block 150 x 150 x 1650 ¥

rough sawn timber rub-rail

150 x 10 x 900 steel splice plate
steel rail terminal sections

2- 150 x 10 x 2930 :

150 x 10 x 3415 steel
transition splice rail

sawn timber post

FOR COMMENT

M16 x 350 carriage bolt
w/hex nut and plate washer

200 x 225 x 300 blockout

150 x 10 x 900 steel splice plate

150 x 10 x 2930
[ steel rail transition

)
5 ]
™~ ~
AR + \ |
150 x 250 x 2990 R, 220 LLO 150 x 10 x 2930 75| 75| 220 10 150 x 250 x 2990
rough sawn timber rail (typ.) (tvp.) steel rail transition (typ.) (tvp.)
22 dia. hole (typ.) M20 x 350 carriage bolt 22 dia. hole (typ.) M20 x 215 carriage bolt

w/hex nut & washer (typ.)

DETAIL A DETAIL B

POST CONNECTION

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO
CURVED BACK STRUCTURE
Sheet 1 of 3

STANDARD APPROVED FOR USE 3/1996

REVISED:
DRAFT:

rough sawn timber rail

w/hex nut & washer (typ.)

NO SCALE STANDARD

M617-66

4/2005
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STATE PROJECT

SHEET
NUMBER

2930 -
75 75 2440 L7575, 190 | R
QL ;“ 7“ 22 dia. holes (typ.) 7“ 7“ 7“ <L J NOTE:
1. Pre-drill 16 mm holes in timber rail and 10 mm holes
QI ;} © 18 dia. holes (typ.) ___»© ' 0 0 o A in the wood spacer block for the 16 mm lag screws.
24 dia. holes (typ.) . -
@
™ O e} o o) ¢ i End of timber rail 2. Furnish hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are
'-nr ™ End of timber rail ) | not available.
" - F wingwall i
30 Face of wingwall inset 1465 L 275 | 275 | 200 |75 300 L 340 Y 3. Dimensions without units are millimeters.
TERMINAL SECTION RAIL
FOR COMMENT
2930 N 200
190 75 75 2250 75 75 190 | o
i _ g i = R 757575, 225 . 225 7575 75
I 22 dia. holes (typ.) 18 dia. holes (typ.) e ﬁl T F F W T F W
T o o o \o o \O S o o } | o oo oo o 0
S 22 dia. holes (typ.) <‘o Q —}%
r o o ° o o o o ) \Endof | qo o9 ? O o o Q
timber rail
! & of \Z 20 x 55 bolt slot
340 D 300 |75 200 | 275 | 275 | 275 | 275 | 275 | 300 | 340 . 130 22 x 35 bolt slots (typ.)
SPLICE PLATE
TRANSITION RAIL 150 x 10 x 900
150 x 10 x 2930
3415
190 73 73 . 2250 75 75 450 757575
) 75 75 75
gi 22 dia. holes (typ.) 22 dia. holes (typ.) { @l T "‘
e o o* o o ' w0 ) o o Yo o o O
% 18 dia. holes (typ.) 22 dia. holes (typ.) <‘O Jﬁ
Y o o o o o o o o (? o o D
QT 20 x 55 bolt slot S &
340 L 300 |\ 75| 200 | 275 | 275 | 275 | 275 | 275 | 300 e 825 @T 24 x 32 bolt slot (typ.)
150 x 10 x 225
TRANSITION SPLICE RAIL
150 x 10 x 3415 75, 75,75
350 175 ) S
75 . Varies from 10 to 19 Hy
-1 I~ 12d nail o 19 150 x 250 x 2990 rough 12d nail —._ 259 100/150 Qb Q ?
nait—x 250 100150 sawn timber rail with NS 150 x 250 x 2990
Steel KI, n “ —H‘ 100 x 225 x 300 blockout Ni Nl rough sawn timber rail 24 x 32 bolt slot (typ.)
bearing ~ - o=
plates N/ S 4 M16 x 500 carriage bolt SH . / 100 x 10 x 225
e s} . el 2 w/hex nut & plate washer
CoANC) QI N M16 x 525 carriage
I 1116 x 225 can / BEARING PLATE DETAILS
r‘gcoe s),(s Z(Zgnter - and plate washer ) 125 dia. x 25 depth recess §
about bolts) —71 & 0 125 dia. x 25 depth recess ToIIIol é@;)’/ " o t17 Z’(Z: If 2t5p5eXA300 n
250 x 300 x 2400 Rl 9 M16 x 525 carriage bolt ’ ¥
3 rough sawn timber post \ K w/hex nut & plate washer " FEDERAL HIGHWAY ADMINISTRATION.
FEDERAL LANDS HIGHWAY
| AK Maximum slope 1:10 —» | | ™ Maximum slope 1:10 —> METRIC STANDARD
- ! 600 minimum | -
\ L_»soo . 150 x 150 x 4500 rough ‘ DT x 300 x 2100 rough STEEL B‘(\:((:)KNEIE g é%?gﬁ (_-irl(l;\RDRAIL
i —rail wi N sawn timber posi
' 19 x 525 carriage bolt i SEun timber rub-rall with g CURVED BACK STRUCTURE
w/hex nut & washer x 10X ockou SECTION C-C Sheet 2 of 3
SECTION A-A SECTION B-B

NO SCALE

STANDARD APPROVED FOR USE 3/1996

REVISED:
DRAFT:

4/2005
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STATE PROJECT A
i 300 300 110 75
Drill recess for f- >
bolt nut and washer —- ‘ —I F F
[ n
y il .?, Q 175 deep recess for rail and rubrail
2 i N f
~ 1| &
& 4
Q
150 | 150 & b
>l 3 R
TOP 250 N ¥ N
® N
300 150
19 Drill —. R—j <—j o ﬁ
|
R \Sq& Pl 24 dia. hole (t
o S === S ia. hole (typ.)
© & N -, | N
® :
150 150
FRONT SIDE PARAPET ATTACHMENT DETAIL
SPACER BLOCK FOR RAIL
300
Drill recess for
bolt nut and washer —- ‘ i
[
T i E
(=)
) :i: 150 . 150 75 150 75 150 . 150
T AREm -
L1
‘ — 250 x 300 x 2400 rough — — 250 x 300 x 2100 — M16 x 400 carriage
150 JA 150 L *g K sawn timber post f@:::::ﬁ? rough sawn timber post S ST polt vaith hex ertlztg
o i \ 1 ! \ I and plate washer
TOP 100 x 150 x 30 blockout ! I 150 x 150 x 1650 ke
250 it il o rough sawn timber rub-rail N i Plane post for rail flare
i 150 x 150 x 4500 rough i i v j
) 300 150 - sawn timber rub-rail — L A NEEEEER
19 DI’I//\ ™ *‘ i h "
i : : QT
N ' I | Plane block for rail fl : ®
N \% R -, | R < ¥ < < | lane block for rail flare T 110
N B | - N 1 0.,
~
150 150 | M16 x 500 carriage bolt
w/hex nut and plate washer
FRONT SIDE POST 1 and 2 POST 3 POST 4

SPACER BLOCK FOR RUB-RAIL

RUB-RAIL CONNECTIONS

FOR COMMENT

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
STEEL-BACKED TIMBER GUARDRAIL
CONNECTION TO

CURVED BACK STRUCTURE
Sheet 3 of 3

STANDARD APPROVED FOR USE 3/1996

REVISED:
DRAFT:

4/2005

STANDARD

M617-66
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34" @ holes for %" @ x 8" lag screws (typ.).
Predrill %" @ holes 3%¢" deep in timber rail

\ ¢ tube (typ.) 2'-51% " 2 spaces at 14"
(typ.) =2'-4"
TS 4" x 4" x %" TUBES ELEVATION
'-4" max.
£ Post (typ.) ¢ Rail splice (typ.) - 2 (yp)
\ s 6" x 10" timber rail N |

Apply thin layer of neat cement grout under
base plate. Shim as needed for vertical alignment

A B <_I 7%" @ holes in tubes (typ.) |

except at locations
|—> D adjacent to rail splice. At ) w e ¢ Post End of timber rail oL Post
rail splice provide 7" x 1%" 3 <2 \ C

16" horizontally slotted holes | 1% 3" 8%"\ Y

-~ 17" ¢ tube and 3" -
N} j ‘ hole in tube (typ.) ‘
SIS |

%" & hex bolt

— 1 xR e == S
w/ hardened
stee/ Washers /'q E— OZ ZZZZZZIIiiiiiZZZZ
(2) and hex nut —q >~ R . S0 SR AU I :
. 7S4"x 4" J ! 7" O holes ;
D N x 4" tube (typ.) ! in timber rail (typ.) |
%" @ hole in tubes (typ.) ‘ 2 - 74" @ hex bolts w/ 2" & i |—> Cc
plate washer and hardened washer 14
VIEW A-A
EULS '
9"
S Anchor assembly
6"
B
TYPICAL SECTION @ POST 7 i R R— - é

PLAN VIEW @ POST

SHEET
STATE PROJECT NUMBER

NOTE:

1. Steel for rail posts, base plates, shims, splice sleeves, and
anchor assembly plates conforms to ASTM A36. Structural
tubing for rails conforms to ASTM A500, Grade B. Paint all
metal components of the bridge rail except post base shims,
anchor assemblies, and rail splice sleeves. Galvanize post
base shims, anchor assemblies, and rail splice sleeves. Hex
bolts conform to AASHTO M164 (ASTM A325). Hex coupling
nuts conform to ASTM A563, Grade C, D, or DH and shall have
a center stop. All other fasteners conform to ASTM A307.

See Special Contract Requirements for painting.

2. Shop fabricate structural steel. Submit shop drawings to the
CO for approval before fabrication. Provide drawings showing
rail section lengths, splice locations, rail post spacing, and
fastener lengths. Welding conforms to ANSI/AASHTO/AWS D1.5.
Use a certified welder. Fabricate all steel before galvanizing
or painting.

3. Section lengths of TS 4" x 4" rails shall be continuous over
a minimum of three posts.

4. Provide neat cement grout consisting of a mixture of cement
and water mixed to a smooth viscous paste.

5. FErect the rail parallel to grade.

6. Timber conforms to Subsection 710.08.

FOR COMMENT

34" @ round head square neck bolt w/ standard
washer, lock washer, and hex nut, (typ.) except
at locations adjacent to rail splice. At rail splice
hand tighten bolts to snug position and provide

g%;// '§ | standard washer w/ hex nut and hex jam nut
S 28
8= ¢
SECTION C-C
E =
™ %)
o) g o
]
1%" 2" D x %" deep j ;\?T
" counterbore (typ.)
e
VIEW D-D SECTION E-E

%" O x 8" lag screws (typ.)

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL TUBE-BACKED

TIMBER BRIDGE RAIL
Sheet 1 of 3

NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD

REVISED: 6 1 7_75

DRAFT:  6/2005
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78" plate
5/3" s
- :\gl
J
_?/ n 1 O
8 \l ‘
— 4| f—— o &
¢ Post and /
baseplate NS
Q 1 " 3% 1_;/2" ‘
slotted holes (typ.) 3.;/8" 5;/8" 13" g@T
~
10;/4"
BASEPLATE DETAIL
19/16" 5;/3" 19/16"
'ﬁ‘i | ¢ %" x 2%" x 8%" plate
= f and 1%s" @ holes (typ.)
| N
s ! ! N\ ; i
©o ; ‘7 ! 3716" typ'
O] |
ﬁ'T 2"

¢ 14" x 2%" x 9" plate

PLAN

Top of wall

"

tack
(typ.)

>j~lﬂj [HJ\ Hex coupling nut

2 - 78" @ hex bolts

with center stop
for 73" @ bolts (typ.)

12"

ELEVATION

ANCHOR ASSEMBLY

9 ]

104" -
= a" g:
| | ~
| p——— —
© T 15" plate
e
xf
RAIL POST BASE SHIM

_? "
DAL

24"

¢ sleeve \‘

Drill & tap sleeve

3 " 6 ” 6 "

for 33" bolts (typ.)

¢ tube

%" rail
opening (typ.)

and sleeve \& AL

38" @ hex bolt with hardened

washer. Provide %" @ holes in tube.

¢ 94" x 1%," horizontally

slotted holes in

post flange (typ.) }

1% n
=
¢ rail splice _

83/4")( 9/16"

slot in rail

e

RAIL SPLICE DETAIL

‘ ¢ Post

N

"

263/8 n

See Baseplate Detail /

POST ASSEMBLY

i / W 6" x 144" rail post

STATE

SHEET

PROJECT NUMBER

FOR COMMENT

Fabricate rail splice
sleeve from 4" plate

Ve typ.

b

Post side ~

of tube

SECTION A-A

- Grind all edges to
assure slip fit after
galvanizing

Size sleeve to provide
slip fit after galvanizing

SLEEVE

14" plate
1316" @ hole

2"

PLATE WASHER

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

STEEL

U.S. CUSTOMARY STANDARD

TUBE-BACKED

TIMBER BRIDGE RAIL
Sheet 2 of 3

NO SCALE

STANDARD APPROVED FOR USE --/----

STANDARD

REVISED:

DRAFT:  6/2005

617-75
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£ Post (typ.) \

f Steel-backed timber guardrail

Additional steel posts

(See Note 1)

10'-0"

RAIL TRANSITION ELEVATION

Steel tube-backed 2'-6"

2'-6"

2'-6" 2'-6"

R

NOTE:

SHEET

STATE NUMBER

PROJECT

1. At each additional post provide 2%" @ round head square
neck bolts with plate washer and hex nut, a 3" x 2%" slot
in steel plate, and 74" @ holes in timber rail, steel post,
and timber block. See Standard 617-60, Steel-backed
timber guardrail, Type A (modified for steel post).

FOR COMMENT

5"

Steel-backed timber

timber bridge rail

Transition rail splice

b guardrail, Type A
(moadified for steel post)

RAIL TRANSITION PLAN

Fabricate rail splice sleeve
from 44" plate

Ve typ.

68"
15" 5'-5"
3" a" a" 3" 16%" 3" 27" 3"
¢ sleeve ﬁ’» - Sleeve cap
R I S — I — /
e Q. S~ 50 "9 " " 0o o | :
‘ 4" @ hole Size sleeve to provide

Steel rail (See Standard 617-60)

slip fit after galvanizing

S

L5

TS 4" x 4" x %" tube (typ.)

TRANSITION RAIL SPLICE DETAIL

SECTION A-A

SLEEVE

%16" (typ.)

e

1" plate

ST Grind all edges to

assure slip fit after
galvanizing

SECTION B-B

NO SCALE

14" plate
Cope corners
%" (typ.)

SLEEVE CAP DETAIL

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
STEEL TUBE-BACKED
TIMBER BRIDGE RAIL

Sheet 3 of 3

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

6/2005

STANDARD

617-75
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18 @ holes for M16 x 200 lag screws (typ.)
Predrill 9 @ holes 90 deep in timber rail

oo ° oo __° o 2/ J oo ° oo e ),

_ 7(: oo . _ _ oo _ T _ oI __o___—7F_ —- 7]]L7 oo . _ 9o _ TN T ___— o B
\ ¢ tube (typ.) 745 2 spaces at 350 745 350
(typ.) = 700 (typ.) max.

2540 max.

TS 102 x 102 x 6.4 mm TUBES ELEVATION

f 150 x 250 timber rail

¢ Rail splice (typ.) \@—>

700 (typ.)

Apply thin layer of neat cement grout under

A B <_I 22 @ holes in tubes (typ.)

base plate. Shim as needed for vertical alignment

SHEET

STATE PROJECT NUMBER

NOTE:

1. Steel for rail posts, base plates, shims, splice sleeves, and
anchor assembly plates conforms to ASTM A36. Structural
tubing for rails conforms to ASTM A500, Grade B. Paint all
metal components of the bridge rail except post base shims,
anchor assemblies, and rail splice sleeves. Galvanize post
base shims, anchor assemblies, and rail splice sleeves. Hex
bolts conform to AASHTO M164 (ASTM A325). Hex coupling
nuts conform to ASTM A563, Grade C, D, or DH and shall have
a center stop. All other fasteners conform to ASTM A307.

See Special Contract Requirements for painting.

2. Shop fabricate structural steel. Submit shop drawings to the
CO for approval before fabrication. Provide drawings showing
rail section lengths, splice locations, rail post spacing, and
fastener lengths. Welding conforms to ANSI/AASHTO/AWS D1.5.
Use a certified welder. Fabricate all steel before galvanizing
or painting.

3. Section lengths of TS 102 x 102 rails shall be continuous over
a minimum of three posts.

4. Provide neat cement grout consisting of a mixture of cement
and water mixed to a smooth viscous paste.

Erect the rail parallel to grade.

Timber conforms to Subsection 710.08.

N & b

Dimensions without units are millimeters.

FOR COMMENT

except at locations ¢ Post | ¢ Post M20 round head square neck bolt w/ standard
|—> D adjacent to rail splice. At L End of timber rail - washer, lock washer, and hex nut, (typ.) except
Zall spl/i_elfm;//?te 5% x/ 38 75, 225 | C at locations adjacent to rail splice. At rail splice
orizontally slotted holes : hand tighten bolts to snug position and provide
410 ~ <% ¢ tube and 20 mm E» 220 «5 ﬂg%f/ & | standard washer w/ hex nut and hex jam nut
NS ‘ hole in tube (typ.) | = :),/ S
M16 hex bolt & N T —— == w
w/ hardened ;Z’Ao’o**ﬁ*‘*‘**ﬁagf : [ : — ©
steel washers iiii’b’,iéiiii}-iiwrii%iiiiioii}), :::::::::o:::::::t::::::::::::::::
(2) and hex nut E 777777777777 P A I R D R A | I : SECTION C-C
" TS 102 x 102 J ! 22 @ holes v
® X 6.4 tube (typ.) ! in timber rail (typ.) ! E
50 20 @ hole in tubes (typ.) 2 - M22 hex bolts w/ 50 i‘i 9 8]
— plate washer and hardened washer :‘:
VIEW A-A : o s
D } — S
VISUSUS / ! T
225 17
ln
n ln #13 bars 40 50 @ x 20 deep j ‘©
N N Anchor assembly . counterbore (typ.)
150 150 @ e E
B VIEW B-B VIEW D-D SECTION E-E
g 7 f M16 x 200 lag screw (typ.)
Y - W o W= S P - S| S Sy W - W A" A
{ n no N T n ) U.S. DEPARTMENT OF TRANSPORTATION
S A L R L FEDERAL HIGHWAY ADMINISTRATION
TYPICAL SECTION @ POST / 77777777777777 o il o \ FEDERAL LANDS HIGHWAY
! N Hon ! METRIC STANDARD
STEEL TUBE-BACKED
TIMBER BRIDGE RAIL
PLAN VIEW @ POST Sheet 1 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: M617-75
DRAFT:  6/2005
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22 mm plate
)
%
957 O <
o °©
] BR
¢ Post and |
baseplate O
¢ 25 x 38
slotted holes (typ.) 85 130 45 gT
260
BASEPLATE DETAIL
40_ 130 40
)
vl ¢ 6.4 x 65 x 210 plate
L f and 24 @ holes (typ.)
O O™
\ \
I
I
O| |0
%‘T 65
¢ 6.4 x 65 x 230 plate
PLAN

Top of wall \

tack

150

(Wp_)HM

luk Hex coupling nut

2 - M22 hex bolts

ELEVATION

with center stop
for M22 bolts (typ.)

300

ANCHOR ASSEMBLY

230

STATE PROJECT N
NOTE:
1. Dimensions without units are millimeters.
260 ~
225 N
o &
v-i "
I N
S FOR COMMENT
R
™ e 3 mm plate ¢ sleeve \‘ ____________________
R e e S S —
%T Drill & tap sleeve 75 150 150
for M10 bolts (typ.) i | Fabricate rail splice
20 rail - | A sleeve from 6.4 mm plate
Qn%lb% ve opening (typ.) | Ve P
and sleev |
RAIL POST BASE SHIM e
A Y —b - — b= | 'ﬂ%
x££ ||
Post side / leps Grind all edges to
M10 hex bolt with hardened 10 30 of tube Zgi%’ ,‘?”;/% fit after
washer. Provide 14 @ holes in tube
40 220 x 14 SECTION A-A
. . slot in rail Size sleeve to provide
¢ rail splice —7 slip fit after galvanizing
A
RAIL SPLICE DETAIL SLEEVE
¢ 20 x 32 horizontally | ¢ Post 4.8 mm plate
slotted holes in /
post flange (typ.) 24 @ hole
S | 45
i
Nl ‘
|
v R T
——-T- O
o N
N !
™ I
_ O 50
i}
‘ / W150 x 29.8 rail post PLATE WASHER
N i
© I
|
|
:
— — | — U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
See Baseplate Detail / | FEDERAL LANDS HIGHWAY
P METRIC STANDARD
POST ASSEMBLY STEEL TUBE-BACKED
TIMBER BRIDGE RAIL
Sheet 2 of 3
NO SCALE STANDARD APPROVED FOR USE --/---- STANDARD
REVISED: M617_75
DRAFT:  6/2005
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¢ Post (typ.) N

[ Steel-backed timber guardrail

|
!
<L~

Additional steel posts
(See Note 1)

3000

~ - ~ -

RAIL TRANSITION ELEVATION

Steel tube-backed 750

750

750

750

1500

STATE

PROJECT

SHEET
NUMBER

NOTE:

1. At each additional post provide 2-M16 round head square

neck bolts with plate washer and hex nut, a 20 x 60 slot

in steel plate, and 18 mm @ holes in timber rail, steel post,

and timber block. See Standard M617-60, Steel-backed

timber guardrail, Type A (modified for steel post).

2. Dimensions without units are millimeters.

FOR COMMENT

1500

Steel-backed timber

timber bridge rail

Transition rail splice

(modified for steel post)

guardrail, Type A

RAIL TRANSITION PLAN

2000
375 1625
75 225 225 75 412.5 75 675 75
¢ sleeve 4 -
o |
N\‘ 777777 - - - - - - - == - - - - - - - - - - - - - - - - - - - - - - - - - - - - - == == ‘
oA Q- > oo "5 " "9 o |
‘ 20 @ hole Size sleeve to provide
22 @ hole (typ.) slip fit after galvanizing

L/ ¢ post

Steel rail (See Standard M617-60)

TS 102 x 102 x 6.4 mm tube (typ.)

L5

TRANSITION RAIL SPLICE DETAIL

/ Sleeve cap

Fabricate rail splice sleeve —
from 6.4 mm plate

/06"

SLEEVE

5 (typ.)

SECTION A-A

~ T Grind all edges to

assure slip fit after
galvanizing

6.4 mm plate .

6.4 mm plate
Cope corners
20 mm (typ.)

SLEEVE CAP DETAIL

U.S. DEPARTMENT OF TRANSPORTATION
i FEDERAL HIGHWAY ADMINISTRATION
% FEDERAL LANDS HIGHWAY

SECTION B-B

METRIC STANDARD
STEEL TUBE-BACKED

TIMBER BRIDGE RAIL
Sheet 3 of 3

NO SCALE

STANDARD APPROVED FOR USE --/----

REVISED:
DRAFT:

6/2005

STANDARD

M617-75
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SHEET

PROJECT NUMBER

STATE

g NOTE:
1 " " _on " " 11 1. For details of the wood block-out, post notch, and general
. 772 =w=3 - 5 - 7-2 >l ] >l 772 N l notes for Steel-Backed Log Guardrail. See Standard 617-81.
fi ‘ ‘ 146" dia.holes (typ.) ‘ ‘ (
_ o O o o Y o o o) A
tn 7" dia. holes (typ.) {'O
© © °© °© °© °© © \ End of
=‘*‘T log rail
i 15%" 10" 6 spaces at 11" = 5'-6" 10" 15%" 1%"
STEEL RAIL
6")(3/8")( 9!_9"
5" dia. x 1" depth recess 2'-6"
34" x 10" carriage bolt 78" dia. hole (typ.) . , " ) v om " " v an
w/hex nut & washer (typ.) 1 gn 3n 10" dia. x 9'-11%5" log rail = 3 9 - 9 D
- N
\ | (typ) | | (typ.) ”i ‘ ‘ ‘ ‘ ‘
[P AN [N =
Y o | © O © o | A
,Z,\: bl [ N I
TR T L X oo | &
nooh (N ~ X
/ i ¥ @ v @\ §'T %" x 2%" bolt slot
y/a "
6" x 3" x 9'-9" Steel rail %" x 4" lag screw Pre-drill %" x 172" bolt slots (typ.)
8 38" holes 3%" deep in timber rail STEEL SPLICE PLATE
” " " /] 3. 1] n
6”)(3/8")(2"6" 8 X5'y2 x 8" wood 6 X /8 X 2 -6
steel splice plate block-out (notch post 40)
78" x 17" carriage bolt Plate washer 43,"
w/hex nut and plate washer 3
4
PLAN
83/4" 4" 12"

10" dia. log rail

146" dia. hole

centered in washer
14" thick

PLATE WASHER

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STEEL-BACKED LOG RAIL

A /\ / 10" dia. x 9'-11%" log rail . N1
» ©
RIS %
o] O O OO0 |o - 1
‘ CZACs0y o — -
O O : O O Y N Y S D '\~ Plate washer
7 R \
™y
) N 5" dia. x 1" depth recess
6"x %" x 2-6" 6"x %" x 9'-9" \ 98" x 17" carriage bolt
steel splice plate steel rail w/hex nut and plate washer
H
\ N - 12" dia. x 7'-0" log post
12" dia. x 7'-0" log post placed at 10'-0" centers
placed at 10'-0" centers
2'-0" min.
-— Max. slope 1:10 —»
AN/7AN | | AN/7AN AN/7AN | | AN/7AN
|_> A | | | |
| | | |
| | | |
% %
ELEVATION SECTION A-A
POST CONNECTION

STANDARD APPROVED FOR USE 6/2005
REVISED:

NO SCALE STANDARD

617-80
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STATE PROJECT N
2930 NOTE:
1 75 12 21 125 7 1 1. For details of the wood block-out, post notch, and general
90 - 5;‘= 5=‘= 20 - 5=‘= 5=‘= 90 g notes for Steel-Backed Log Guardrail. See Standard M617-81.
Ln .
"’i ‘ 18 dia.holes (typ.) ‘ ) 2. Furnish hardware in the metric sizes shown. Equivalent US
$ [} Customary sizes may be used when metric sizes are not
Q: © 0 ° ° o o o available.
) 22 dia. holes (typ.) \ )
© © °© °© ° °© © End of 3. Dimensions without units are millimeters.
T log rail
Y ¢
390 250 6 spaces at 275 = 1650 250 390 30
STEEL RAIL
150 x 10 x 2930
125 dia. x 25 depth recess 750
M20 x 250 carriage bolt 22 dia. hole (typ.) . .
w/hex nut & washer (typ.) 10 225 75 250 dia. x 2990 log rail 75 75 225 L 225 75 75
Ln
\ | typ.) | | (typ) / ! ‘ ‘ ‘ ‘ ‘
P See oo
. i ‘/ T g | ©© o o R
N i ih il ih D Y
N oo o T i o o N
woah I ¥ SR
¥ T S lnT 20 x 55 bolt slot
? ? ? ? K 22 x 35 bolt sl
150 x 10 x 2930 steel rail M16 x 100 lag screw Pre-drill X 35 bolt sfots (typ.)
10 mm holes 90 deep in timber rail STEEL SPLICE PLATE
200 x 140 x 200 wood 150 x 10 x 750
150 x 10 x 750
steel splice plate block-out (notch post 40)
M16 x 425 carriage bolt Plate washer 120
w/hex nut and plate washer 19
PLAN
220\ 100 300
250 dia. log rail
> 4 TN 250 dia. x 2990 log rail o 0
L
/ ™ 18 dia. hole
I~ centered in washer
S S 6 thick
ol OO OO |o — '
i PLATE WASHER
© O © 0 -+ 1 o :\ Plate washer
/ I ®y
! 125 dia. x 25 depth recess
150 x 10 x 750 150 x 10 x 2930 \ M16 x 425 carriage bolt
steel splice plate steel rail w/hex nut and plate washer
\n
\ S ™ 300 dia. x 2100 log post
300 dia. x 2100 log post placed at 3000 centers
placed at 3000 centers
600 min.
-— Max. slope 1:10 —~
U.S. DEPARTMENT OF TRANSPORTATION
| | | | FEDERAL HIGHWAY ADMINISTRATION
> A | | | | FEDERAL LANDS HIGHWAY
[ [ [ [ METRIC STANDARD
[ [ [ [
‘%\ﬁ‘ ‘%\ﬁ‘
STEEL-BACKED LOG RAIL
ELEVATION SECTION A-A
POST CONNECTION
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
REVISED: 6/2005 M617_80
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SHEET
STATE PROJECT NUMBER

NOTE:

1. Furnish post and rail elements of peeled, round Coastal
Douglas-fir, Western hemlock, Western larch, Western pine,
Jack pine or Lodgepole pine.

2. Treat post and rail elements with water-borne preservative CCA
according to AWPA Standard C14.

3. Install logs for rails butt to butt and tip to tip. A 2" maximum
taper between the butt and tip ends of individual logs is permitted.

4. 20 foot logs are acceptable for rails provided the 2" maximum
/ /k taper requirement is met and roadway curvature permits.

5, Make splices in rail elements at posts only.

7!1
8 ]

6. Field cut log ends and dress as necessary to obtain tight fitting
butt joints in full contact with each other at the log ends. Trim
Y traffic exposed faces of log ends at the joints and elsewhere and
dress as necessary to obtain a smooth surface with no protrusions.

/ 7. Dress back face of log rail members to provide a flat surface
wide enough to accomodate a 6" steel rail.

. 8. Apply an approved tinted brown color stain to all exposed
8 surfaces of logs. Apply stain either as a part of or subsequent
to preservative treatment.

9. Treat all field cuts and drill holes with two applications of the
w same preservative and stain as the rails and posts.
10. Furnish structural steel conforming to AASHTO M222

(ASTM A588).

Drill %" —_|

11. Furnish corrosion resistant fastener hardware manufactured

POST NOTCH FOR WOOD BLOCK-OUT from steel conforming to AASHTO M164, Type 3
(ASTM A325, Type 3).

5_;/2 n

12. The nominal bolt length is 16", Bolt lengths will vary according
to log size. Extra long threaded bolts may be used, provided

4" JA 4" they are field cut so that none of the shank protrudes beyond
o the back of the post.
TOP
8" 5_;/2 /]
S o
W Q)

8"
@\2
>
8"
|
I
H
1
|
H
H
|

4 n
4 n

Drill 74"
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

FRONT SIDE U.S. CUSTOMARY STANDARD

STEEL-BACKED LOG RAIL

WOOD BLOCK-0OUT
BLOCKOUT

8"X 5';/2"X 8"

NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD

REVISED: 6 1 7_8 1
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Drill 18 mm ——_|

140

175

100 |, 100
TOP
200 140
Q [}
S S
182
S o S ettt V
N N R Y
[} S
=) =)
~ ~
Drill 18 mm
FRONT SIDE
WOOD BLOCK-OUT
200 x 140 x 200

200 \

N

POST NOTCH FOR WOOD BLOCK-OUT

STATE PROJECT

SHEET
NUMBER

NOTE:

10.

11.

12,

13.

. Furnish post and rail elements of peeled, round Coastal

Douglas-fi, Western hemlock, Western larch, Western pine,
Jack pine or Lodgepole pine.

Treat post and rail elements with water-borne preservative CCA
according to AWPA Standard C14.

Install logs for rails butt to butt and tip to tip. A 50 mm maximum
taper between the butt and tip ends of individual logs is permitted.

6 meter logs are acceptable for rails provided the 50 mm maximum
taper requirement is met and roadway curvature permits.

Make splices in rail elements at posts only.

Field cut log ends and dress as necessary to obtain tight fitting
butt joints in full contact with each other at the log ends. Trim
traffic exposed faces of log ends at the joints and elsewhere and
dress as necessary to obtain a smooth surface with no protrusions.

Dress back face of log rail members to provide a flat surface
wide enough to accomodate a 150 mm steel rail.

Apply an approved tinted brown color stain to all exposed
surfaces of logs. Apply stain either as a part of or subsequent
to preservative treatment.

Treat all field cuts and drill holes with two applications of the
same preservative and stain as the rails and posts.

Furnish structural steel conforming to AASHTO M222
(ASTM A588).

Furnish corrosion resistant fastener hardware manufactured
from steel conforming to AASHTO M164, Type 3
(ASTM A325, Type 3).

The nominal bolt length is 400 mm. Bolt lengths will vary
according to log size. Extra long threaded bolts may be used,
provided they are field cut so that none of the shank protrudes
beyond the back of the post.

Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

STEEL-BACKED LOG RAIL
BLOCKOUT

NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 6/2005 M617-81




STATE PROJECT v
L Standard post section 10-0" 10'-0" 10'-0"
Steel-backed log rail NOTE:
=T —1 1. See Standard 617-80 and 617-81, Steel-Backed Log
—a - Rail, for timber, structural steel, and hardware details.
- N
_— — T Slo 2. Extend the fill widening a minimum of 5 feet behind
Hinge line of foreslope l - — g 5 ‘26' the guardrail, unless otherwise directed by the CO.
. — S ﬁ’ b 3. The guardrail flare shown in the plan view is the minimum
- — s 0 length and rate required. As directed by the CO, flare the
- o - guardrail so that the terminal section is outside the clear
————————— s = o ! Y zone. If the terminal section cannot be located outside
2 ™~ IR the clear zone, it should be flared as far as practical from
I e B Ieq the road at the maximum rate indicated on the Guardrail
N ST v Ele Flare Rates table.
X — ™~ — - —yp — - — - — - —-— - A4 = — - — - — - — = - — - e ~E§
'ﬂ 1 p Flarerate= a:b < o
A, . — a (See table) N®
)
£
Begin flare / N See roadway
See Note 3, ypical section
( ) & for offset distance ——
Edge of pavement / PLAN
i Cut posts flush with top of rail
. . lea Steel splice plate
g See Detail A )/_\
Ground line / -
Concrete anchor
E ELEVATION
o APPROACH & DEPARTURE FLARE WITH
3 FLARED ANCHOR TERMINAL (FAT) GUARDRAIL FLARE RATE TABLE
¢ Design Speed | Shy line offset Flare rate Flare rate
(mph) () inside shy line (a:b) | outside shy line (a:b)
S5 60 8.0 26:1 14:1
3/ " = 0
s \ ] S 50 6.5 21:1 11:1
8% 12 ¥ J Ground line 40 5.0 16:1 8:1
; 40 or less 3.5 13:1 7:1
o I
" N
H Q .
n N
~ § S - g\ 1316" x 22" carriage bolt 9" N
o with hex nut (typ.) X
7" dia. holes (typ.) - 5 TN
] s e e 15" thick steel bearing plate
Y Y . ‘; A ‘; A 2 g p - @ @ o
-S A : D ,> A > B > . [N ;D a')
g » b s s /$ @ U.S. DEPARTMENT OF TRANSPORTATION
g A Loe e FEDERAL HIGHWAY ADMINISTRATION
g e 5 s b FEDERAL LANDS HIGHWAY
El 7" dia. hole (typ.) 37| 3" U.S. CUSTOMARY STANDARD
& 27 27 STEEL-BACKED LOG RAIL
5 DETAIL A SECTION A-A STEEL BEARING PLATE TERMINAL SECTION,
H TYPE FAT-9
% CONCRETE ANCHOR NO SCALE STANDARD APPROVED FOR USE _6/2005 STANDARD
a REVISED: 617_82
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775

Standard post section

A
A

Steel-backed log rail

Begin flare
(See Note 3)

Hinge line of foreslope j‘

—________———p Flare rate= a:b
a (See table)

\

\

1:10 or flatter

W 1.5 m min.

5\!*

STATE PROJECT

SHEET
NUMBER

NOTE:

Ll
~

See Note 2

600 min.
See Note
N

See roadway
typical section

for offset distance /

Edge of pavemnent /

PLAN

Cut posts flush with top of rail
Steel splice plate

Ground line /

ELEVATION

APPROACH & DEPARTURE FLARE WITH
FLARED ANCHOR TERMINAL (FAT)

Concrete anchor

22 dia. holes (typ.) —

675

DETAIL A

300

100 min.
cover

'ﬁ Ground line

375

Varies

750

I

g\ M20 x 550 carriage bolt

B \ with hex nut (typ.)
: : ‘ 12 thick steel bearing plate

CONCRETE ANCHOR

675

SECTION A-A

150

22 dia. hole (typ.)

225

35

80

S
&

o
il

75| 75

See Standard M617-80 and M617-81, Steel-Backed Log
Rail, for timber, structural steel, and hardware details.

Extend the fill widening a minimum of 1.5 m behind
the guardrail, unless otherwise directed by the CO.

The guardrail flare shown in the plan view is the minimum
length and rate required. As directed by the CO, flare the
guardrail so that the terminal section is outside the clear
zone. If the terminal section cannot be located outside
the clear zone, it should be flared as far as practical from
the road at the maximum rate indicated on the Guardrail
Flare Rates table.

. Funish hardware in the metric sizes shown. Equivalent

US Customary sizes may be used when metric sizes are
not available.

Dimensions without units are millimeters.

GUARDRAIL FLARE RATE TABLE

Design Speed
(km/h)

Shy line offset
(m)

Flare rate
inside shy line (a:b)

Flare rate
outside shy line (a:b)

100

2.5

26:1 14:1

80

2.0

21:1 11:1

60

1.5

16:1 8:1

50 or less

1.0

13:1 7:1

STEEL BEARING PLATE

NO SCALE

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

METRIC STANDARD

STEEL-BACKED LOG RAIL
TERMINAL SECTION,

TYPE FAT-9

STANDARD APPROVED FOR USE 6/2005

REVISED:

STANDARD

M617-82
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